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Declaration of the Record of Decision 

Site Name and Location 

Operable Unit I 
Eielson Air Force Base, Alaska 

statement of Basis and Purpose 

This decision dociunent presents the selected remedial actions and no action decisions for Operable 
Unit i (OUl) at Eielson Air Force Base, Alaska, chosen in accordanc?: with the Comprehensive 
Environmental Response, Compensation, mid Liability Act (CERCLA), as amended by the Superfitnd 
Amendments ami Reaiithonzation Act (SARA), the May 1591 Federal Facility Agreement Under 
CERCLA Section 120 entered into by the U.S. Air Force, the U.S. Environmental Protection Agency, and. -
the State of Alaska, and to the extent practicable, the National Contingency Plan. This decision is based on 
the administrative record file for this operable unit. 

The State of Alaska concurs with the selected remedies and the no action decisions. 

Assessment of the Sites in Operable Unit 1 

OU1 consists of eight source areas that have been combined because of commonalty in contamination 
that is mainly caused by leaks and spUls of fiiels. 

The QUI source areas are 

• ST20 
• ST48 
• ST49 
• SSSO 
• SS51 
• SS52 
• SS53 
• DP54 

E-7, E-8, and E-9 Complexes (RefueUng Loop) 
Power Plant Area 
Alert Hanger 
Blair I ^ e s Vehicle Maintenance 
Blair Lakes Ditch 
Blair Lakes Diesel SpiU 
Blair Lakes Fuel SpUl 
Blair Lakes Dnun Disposal Site 

Three ofthe source areas (ST49, SS53, and DPS4) wUl receive no further remedial action because they 
present Uttle risk to human health and the environment. The no further action detemiination was made 
based on a remedial investigation/feasibUity study and a basewide draft ecological assessment. Although 
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no fiirther action is required, the groundwater at ST49 wiU continue to be monitored as part ofthe Sitewide 
Program to confirm the results of die remedial investigation. ST20 (E-7, E-8, and E-9), ST48, SS50, 
SS51, and SS52 wUl be remediated. 

Actual or threatened releases and e^qiosure of people to hazardous substances from ST20 (E-7, E-8, 
and E-9), ST48, SS50, SS51, and SS52 within OUl, if not addressed by implementing the response action 
selected in this record of decision, may present an imminent and substantial endangerment to public health, 
welfere, or the environment. 

Description of the Selected Remedy 

A feasibihty sttidy was conducted for ST20 (E-7, E-8, and E-9), ST48, ST49, SS50, SS51, and SS52. 
Sites within ST20 were separated into E-7, E-8, and E-9 based on their distance and source areas SS50, 
SS51, and SS53 were combined into one site (Blair Lakes) because of dieir proximity. Three remedial 
alternatives were considered in detaU for each site. They are: 

Altemative 1 No action 
Alternative 2 In Situ Altemative 
Alternatives Removal Altemative 

Alternative 2 is the selected remedy for aU fif die source areas for which treatment is recommended 
(E-7, E-8, E-9, ST48, SS50, SS51 and SS52). It addresses die threats posed to human health and die 
environment by reducing the source of groundwater contamination at each source area. This remedy is 
intended to achieve groimdwater cleanup through source removal. 

The major components ofthe selected remedy include the foUowing: 

• Continue to operate the passive skimming system at SSS1. 

• InstaU passive skimming systems to ronove fuel floating atop the groundwater if the product is 
sufficiendy mobUe to be recoverable. 

• InstaU a bioventing/soil vapor extraction (SVE) system to remediate soil contamination that poses a 
direat to groundwater dirough leaching at ST20 (E-8 Conq)lex), SSSO, SS51, and SS52. This system 
may include air injection within the upper part ofthe groundwater table and the smear zone to volatilize 
and promote bioremediation ofthe contaminants. This entire system is also anticipated to reduce fuel 
floating atop the groundwater. The eflect of a bioventing system on the permafi-ost at Blair Lakes wUl 
be evaluated prior to implementation. 

• Expand the bioventing/SVE systems currentiy operating under the interim remedial action (OU 1B) at 
ST20 (E-7 and E-9 Complexes) and ST48 to remediate soU contamination that poses a threat to 
groimdwater through leaching. This system expansion may include air injection within the upper part 
ofthe groundwater table and the smear zone to volatilize and pranote biomnediation ofthe contamin­
ants. This entire system is also anticipated to reduce fuel floating atop the groundwater. 
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• Monitor groundwater at ST20 (E-7, E-8, and E-9 Complexes), ST48, SS50, SS51, and SS52, 
including increased monitoring (e.g., increased frequency, additional monitoring wells) near base water 
supply wells, to evaluate contaminant fate and transport until remediation levels are achieved. 

• Notify the regulatory agencies of proposed dewatering activities, and evaluate their potential for 
impacting areas of groundwater contamination. 

• Implement institutional controls to prevent exposure to contaminated groundwater. In the event of base 
closure, any remaining contaminated source areas will be addressed in accordance with CERCLA 
Section 120. 

• Perform supplemental soU and groundwater sampling in the vicinity of weU 50M05 (Blair Lakes) to 
confirm that no significant contamination remains. 

Altemative 2 reduces risk substantiaUy through treatment ofthe principal sources of groundwater 
contamination—fuels on top ofthe groundwater and sod contamination. Gtoundvrater monitoring and 
institutional controls to restrict the use of groundwater wiU continue in the source areas. Institutional land 
use controls wiU be designed to prevent exposiu^ to contaminated groundwater and will involve prohibiting 
the installation and use of any weU for drinking water that could extract contaminated groimdwater or 
affect the movement of contaminated groundwater. Site maps wUl be developed showing areas currentiy 
and potentiaUy in^J^cted by groundw^er contaminants. This information can be referenced during base 
permitting procedures. To ensure long-term integrity ofthe above land use controls, the Air Force wUl 
ensure that, to the extent that groimdwater contamination remains above unacceptable levels, deed 
restrictions or equivalent safeguards will be implemented in the event that property containing such 
contamination is transferred by the Air Force. 

statutory Determination 

The selected remedies protect human health and the environment, comply with federal and state 
requirements that are legaUy appUcable or relevant and appropriate to the remedial actions, and are cost 
efiective. The remedies use permanent solutions and alternative treatment (or resource recovery) 
technologies to the maximum extent practicable and satisfy the stamtory preference for remedies that 
enqjloy treatment that reduces toxicity, mobiUty, or volume as a principal element. 

Because this remedy wiU result in hazardous substances remaiining on-site above health-based levels, 
reviews wiU be conducted at ST20 (E-7, E-8, and E-9 Complexes), ST48, SSSO, SSS 1, and SS52 widiin S 
years after commencement of remedial action to ensure that the remedy continues to provide adequate 
protection of human healdi and the environment. 

m 
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Eielson Air Force Base 
Operable Unit i 

Record of Decision 

Decision Summary 

1.0 Site Name, Location, and Description 

Eielson Air Force Base (AFB) covers approximately 19,700 acres, and it is located along the 
Richardson Highway within the Fairbanks North Star Borough (FNSB) approximately 24 mi 
southeast of Fairbanks and 10 mi southeast of the city of North Pole, Alaska (Figure 1.1). 
Approximately 3,650 acres are improved or partiaUy improved with the remaining leuid 
encompeissing forest wetlands, lakes, and ponds. The base is bounded on the east and south 
by Fort Wainwright, a U.S. Army installation, and on the west and north by private and pubUc 
land. The base is adjacent to public and private land zoned for general use. The approximate 
population of the FNSB, Fairbanks, and Nortii Pole is 82,000,32,000, and 1,600, respectively. 
Otiier commtthities near Eielson AFB uiclude Moose Creek, which abuts the northem border bi 
the base, and tiie Salcha area, which abuts tiie southem border of tiie base. ^ 

Eielson AFB is a major employer in the Fairbanks area. The base employs approximately 
3,400 military persoimel and 5(X) civilians. The total residential population of Eielson AFB is 
5,132. Residential and occupational populations are primarily concentrated in the developed 
portion of the base. 

The area is active with ongoing base functions, including work, school, and recreational 
activities. The base contains tiiree elementary schools and one junior-senior high school There 
is one child care center and one medical and dental clinic. 

The base is located in the Tanana River Valley. Most of tiie base has been constructed on fill 
material The developed portion of the base's topography is generaUy flat and somewhat 
featureless witii elevations averaging about 550 ft above mean sea level The undeveloped east 
and northeast sides of the base are as high as 1,125 ft above mean sea level Two-thirds of the 
base is covered with soils containing discontinuous permafrost Half of tiie potential 
agricultural soils are currentiy being used for recreational facilities, ammunition storage areas, 
Arctic Survival Training School and other U.S. Air Force developments. 

Significant wildlife frequents Eielson AFB, and the base supports a variety of recreational and 
himting opportunities. No resident threatened or endangered species Uve on the base. 

The developed portion of the base is underlain by a shaUow, unconfined aquifer comprised of 
200 to 300 ft of loose aUuvial sands and gravel overlying relatively low-permeabiUty bedrock. 
The aquifer is characterized by hig^ transmissivities and relatively flat groundwater gradients. 
Groimdwater is generaUy encountered at approximately 8 ft below grade with seasonal 

1.1 
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Figure 1.1. Map of Eielson Air Force Base 
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fluctuations up to 1.5 ft The groundwater generaUy flows to the north-northwest with the 
direction of the flow locaUy influenced by surface water bodies (e.g.. Garrison Slough and 
HardfUl Lake) and groundwater extraction from the base supply wells. Groundwater is the 
only source of potable water at the base and in the nearby communities. Potable water in the 
main base system is treated to remove iron and sulfide. Groundwater is the principal source 
for various industrial, domestic, agricultural and fire-fighting purposes. 

1.3 
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2.0 Site History and Enforcement Activities 

Eielson AFB was established in 1944, and miUtary operations have continued to the present 
The mission of Eielson AFB is to train and equip personnel for close air support of ground 
troops in an arctic environment Eielson AFB operations include industrial areas, aircraft 
maintenance and operations, an active runway and associated facihties, administrative offices, 
and residential and recreational facihties. 

In carrying out its defense mission, the soils and groundwater at the base have been 
contaminated from the storage and handling of fuels and solvents plus the operation of 
landfills. InitiaUy, tiiis contamination was evaluated under the U.S. Air Force Installation 
Restoration Program (IRP). The four-phase IRP was initiated in 1982 with a Phase 1 records 
search to identify past disposal sites containing contaminants that may pose a hazard to 
human health or the environment Under the IRP, the U.S Air Force identified potential areas 
of contamination at Eielson AFB. Potential source areas included old landfUls, storage and 
disposal areas, fueling system leaks, and spiU areas. 

Eielson AFB was Usted on the National Priorities List (NPL) (54 FR 48184) on November 2ir 
1989, by the U.S. Environmental E'rotection Agency (EPA). This listing designated ttie facility 
as a federal Superfund site subject to the remedial response requirements of the Comprehensive 
Etwironmentd Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Act (SARA). 

In May 1991, tiie U,S. Air Force, tiie State of Alaska, and EPA entered into tiie Federal 
Facility Agreement (FFA), under CERCLA Section 120 (U.S. Enviromnental Protection Agency et 
a l 1991), which established tiie procedural framework and schedule for developing, 
implementing, and monitoring CERCLA response actions. An additional goal of the FFA was 
to integrate the U.S. Air Force's CERCLA response obligations and Resource Conservation and 
Recovery Act (RCRA) corrective action obligations. Under tiie FFA, potential source areas were 
placed in one of six operable units (OUs), based on similar contaminant and environmental 
characteristics, or were included for evaluation under a source evaluation report (SER). 

2.1 
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3.0 Highlights of Community Participation 

After the signing of tiie FFA (EPA et a l 1991) witii the State of Alaska and the EPA, and the 
listing of Eielson AFB on the NPL, the U.S. Air Force began its Superfund clean-up program. 
As part of this program, in accordance with CERCLA Sections 113(k)(2)(B)(i-v) and 117, an 
extensive commimity relations program was initiated to involve the community in the 
decision-making process. 

The community relations staff interviewed 40 local residents and community leaders to 
develop plans to keep residents informed about the clean-up activity at Eielson AFB. FoUow-
up interviews and questionnaire of more than 100 residents helped revise the community 
relations plan. An environmental clean-up newsletter was created and maUed to anyone who 
wished to be on tiie mailing list Fact sheets were prepared on various topics related to the 
clean-up operations. Several times a year articles describing significant clean-up events were 
released to the base newspaper Goldpanner and the Fairbanks Daily News Miner. AU of these 
efforts are designed to involve the community in the cleanup process. 

The remedial investigation/feasibUity study (RI/FS) (U.S. Au- Force 1994a, 1994b, 1994c) 
and Proposed Plan (U.S. Air Force 1994d) for Operable Unit 1 (OUl) of Eielson AFB were 
released to the pubUc in May 1994. These documents were made available to tiie pubUc in b o ^ 
the administrative record and an information repository maintained at tiie Elmer E. Rasmusen 
Library at the University of Alaska, Fairbanks. 

The pubhc comment period for the Proposed Plan was held from May 30 to June 30,1994. 
Comments received during tiiis period are summarized in the Responsiveness Summary of 
this record of decision. The Proposed Plan for OUl was advertised in the Fairbanks Daily News 
Miner, June 4,1994. A story on the same plan appeared in the North Pole Iruiependent, June 3, 
1994. The pubUc meeting for OUl was advertised in the Fairbanks Daily News Miner, June 21, 
1994. A news release was sent to all local news media announcing the Proposed Plan and 
public meeting. 

A Technical Review Committee (TRQ was estabUshed in 1992 including tiiree 
representatives for the community (selected by local officials and the University of Alaska 
Fairbanks QianceUor), industry representatives and environmental agency representatives. In 
November 1993, a local environmental interest group was invited to participate. 

The Air Force's preferred cleanup altematives were presented to a TRC on January 27,1994. 
At this meeting, representatives from the U.S. Air Force, Alaska Department of Environmental 

Conservation (ADEQ, and EPA responded to questions from tiie committee representing tiie 
University of Alaska, the city of North Pole, and various state and federal agencies. 

A pubhc meeting was held on June 22,1994. At this meeting, representatives from the U.S. 
Air Force, ADEC, and EPA answered questions about problems at the sites and tiie remedial 
altematives under consideration. Twenty five people attended. The majority of those 
attending were civilian or miHtary employees of Eielson AFB. 

3.1 
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One formal comment was received in response to the Proposed Plan and pubUc meeting. 
A written comment expressed support for the selected remedial action for OUl and the 
U.S. Air Force efforts to "insure the future weU being of the state and health of its residents." 
No formal comments were received during the pubUc meeting, however, an individual asked 
how the selected altemative would be appUed under the existing taxiway. The questioner 
agreed with the response that horizontal drilling could be employed. 

3.2 
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4>0 Scope and Role of Operable Unit 

As with many Superfund sites, the problems at Eielson AFB are complex. Thus, the FFA 
(EPA et a l 1991) divided the potential source areas at Eielson AFB into six OUs and three SER 
groups based on common characteristics and contaminants. A final sitewide study is also 
being conducted to evaluate cumulative human health and ecological risks. 

The grouping of potential source areas into OUs was based on simUar source characteristics 
or contaminants. The OUs are 

• O U l Petroleum, Oil and Lubricant (POL) Contamination 
• OU 2 POL Contamination 
• OUS Solvent Contamination 
• OU4 Land Disposal of Fuel Tank Sludge, Drums, and Asphalt 
• OU5 LandfiUs 
• OU 6 Ski Lodge WeU Contamination. 

An RI/FS was completed in May 1994 for OUl. At OUIB, a 1992 ROD selected interim 
. actions to be taken at source areas ST20 (E-7 and E-9 Complexes), Blair Lakes, ST48, and ST49^ 
in June 1992 to remove pietroleum contamination in tiie subsurface (the interim actions are *" 
described in Section 5.0). OUs 2 and 6 are in the remedy selection process. OUs 3,4, and 5 are 
in the RI/FS stage. The interim actions are described in Section 5.0 

Eight source areas (see Figures 4.1 and 4.2) with petroleum contamination were designated 
under OUl: 

ST20E-7, E-8, and E-9 Complexes (Refueling Loop) 
ST48Power Plant Area 
ST49 Alert Hanger 
SSSOBIair Lakes Vehicle Maintenance 
S551Blair Lakes Ditch 
SS52Blair Lakes Diesel Spill 
SS53BIair Lakes Fuel SpiU 
DP5461air Lakes Drum Disposal Site. 

OUl addresses sites contaminated by leaks and spills of fuels. Soils contaminated with 
petroleum products occur at or near the source of contamination. Contaminated subsurface 
soil and groundwater occurs in plumes on the top of a shaUow groundwater table that 
fluctuates seasonaUy (see Section 1.0 for discussion of groundwater). Most of the 
contamination is in subsurfoce soils and tiie shaUow groundwater. Much of the groundwater 
contamination is beUeved to migrate from tiie smear zone because of fluctuations in the 
groimdwater table, rather than infiltration from precipitation. These eight source areas pose 
varying risks to human health and tiie environment because of the possibility for ingestion. 
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N f l l L Source areas SS50. S551. SSSa. ana 
SS53 ana 0P54 are locaiea at Biar 
Lahea Target flange (aciNiy. aporox. 

. 40 km souinwesi ot Eieison A f B , 
as snown on Figures 1.1 ana 1.3. 
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Z ^ M A Approxmaia exiani o l 
- - ^ - ' source areas 

Figure 4 .1 . Location pf QjU J Source Areas 
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inhalation, and dermal contact with contaminated groundwater. Also, the threat exists for 
further migration of contaminants into the groundwater from contaminated soils and 
petroleum products floating on top of the water table. 

The purpose of this action is to prevent current or future exposure to the contaminated 
groundwater, to reduce further contaminant migration into the groundwater, and to return 
groundwater to its beneficial uses. The remedy is intended to address the principal threats 
posed by conditions at the areas by addressing subsurface soU contamination that is acting as a 
source of groundwater contamination. 

4.4 
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5.0 Summaiy of Site Characteristics 

Contamination at tiie OUl source areas has been investigated in detaU since 1982. CH2M 
HiU conducted a records search on some of the OUl source areas. Dames & Moore continued 
the investigations in 1985 (Dames & Moore 1985). Harding Lawson Associates coUected and 
analyzed soU gas, soU, and groundwater samples in 1988 and 1989 (HLA 1989,1990,1991). 
Pacific Northwest Laboratory<»' coUected and analyzed soil sediment surface water, and 
groundwater samples in 1993' The analytes of interest Ust was very comprehensive and 
included volatUe organic compounds (VOCs), semivolatUe organic compounds, pesticides, 
polychlorinated biphenyls (PCBs), anions, and metals. The analytes and media sampled 
(groundwater, surface water, and soU) are summarized for each source area in tiie foUowing 
text, and in Tables 5.1 through 5.6. 

The analytical data coUected for each source area is represented in Appendix A which is 
reproduced in total from Appendix viii of the OUl Remedial Investigation Report (U.S. Air 
Force 1994a). Each analyte sampled for is presented by source area and media (soU and water). 
Shown for each analyte are: detection limit riumber of samples, number of detects, minimum 
and maximum detects, and the location of the maximum detect 

There is only one aquifer for tiie OUl source areas within tiie main base. Site characteristic 
for Blair Lakes are described in Section 5.4. The unconfined aquifer consists of aUuvial sands 
and gravels. It is 200 to 300 ft thick and overUes crystalline bedrock (Birch Creek Schist). 
Within this unit only the upper 60 to 90 ft were characterized during this investigation. The 
aqiufer was found to be relatively homogeneous between areas of investigation. The layering 
of materials indicates a greater horizontal than vertical permeabiUty. 

Groundwater is the only source of potable water used at Eielson AFB. This water is 
supphed by three large-capacity wells of 1,000 to 2,(XX) gal/min capacity. The base water 
supply wells are completed at depths averaging approximately 100 ft Seven wells are 
designated to provide water to fight fires on tiie base and are designed for emergency use only. 
These weUs are plumbed to the water supply system. In addition to the base water supply 

weUs, 41 private wells are within a 3-mi radius of the base, most of which are located 
downgradient of tiie base (nortii-nortiiwest of tiie base) in or near the community of Moose 
Creek (Figure 1.1) and in agricultural areas west of tiie base (HLA 1991). The city of Nortii Pole 
is served by a small public water supply system plus private wells. 

The magnitude of the horizontal gradient was calculated for tiie OUl source areas. The 
average horizontal gradient is approximately 0.001 ft/ft Data from a pumping test slug tests, 
and grain size analyses were used to estimate a hydraulic conductivity of approximately 
200 ft/day. 

'a) Pacific Nortiiwest Laboratory is operated by BatteUe Memorial Institute for the 
U.S. Department of Energy under Contract DE-Aa)6-76RLO 1830. 
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Table 5.1. Laboratory Analyses Perfonmed, ST20 E-7 Complex 

Parametor 

Halogenated voiatne organlcs 

^n>^1atk: volaHle organics 

^oMite organic compourxto 

Organochlorhw pasUddas WKl 
PCBs 

Hydrocartton fingerprM 

Palroleum hydrocartxins 

rPH-gas range 

fPH-diesel range 

Arsenic 

Le«< 

MaiGury 

ICP metals scan 

roial dissolved solids 

Common anions 

MNrogen 

01 and grease 

Folal organic compounds 

Total organic halogens 

MoMure 

X-Anaiyzed. 
• sNotanatyzad. 
A *Data not in GUI datatase. 
(a)Dames and Moore 1985. 

Analytical 
Method 

SW-846. 
8010 

SW-846, 
8U2U 

SW-846, 
8420 

SW-846, 
8270 

SW-84e, 
8080 

SW-846, 
8015 

E418.1 

AK101 

AK102 

SW-846, 
7060 

SW-846. 
7421 

SW-846, 
7470 

SW-846, 
6010 

E1G0.1 

E300 

E353.2 

E413.20 

E41S.1 

SW-846, 
9020 

02216 

Groundwater 

1964"' 

:! 

A» 

* 

-

-
-
- • 

A 
A 
A 

• 

1986*» 

• 

• , 

X 

• , 

• 

- • ' ; 

X 

• ; 

-
-

-

-

; • -

-
X ; 

X 

-

-

1988^ 

X« 

X 

\ • 

X 

• 

X 

X 

-

x»-w 

XMI 

XftM 

X»*» 

A 
x» 
X 

• -
-

-

1989"' 

-

X 

-

-

-

• -

X 

- • 

-
-

• 

-

-

-
-
-
-
-
-

-

1993'*' 

X 

X 

. -

X 

-

• 

. . 
-

.-
X 

X 

X 

X 

-
-

: • -

-
• -

• • . 

Surface Water 

iseaf" 
-

X 

-

-' 

- • 

.-, 
X 

-. 
-
-

-

- . 

-

. - . • , 

-
",- ; 

- • 

-
-

-

1993"' 

X 

X 

! • • 

• • 

• 

-

- : 
• - , . 

- • • 

X 

X 

X 

X 

Soils 

1984'" 

-

-

• • - ' 

-

,,-
- • 

- • 

- • : -

-

.-

-

- . 
-

. .-
A 

. • -

-

• 

If l f l f i* ' 

4 

. -

xw 

- „ 

-

-

-
-

-

- • , • • 

-

1988"' 

-

-

x 

x"» 

X" 

-

X 

-

1989 

Surface 
Soil 

1993"' 

-

• • 

-

X 

-
• -

-

Sutsuifac 
eSoil 

1993<*' 

X 

X 

. -

X 

X 

-

X 
X 
X 

X 

X 

X 

-
-
-

'• -

-
-

A 

Sediment 

1993 

X 

X 

-

X 

X 

-

-
-
X 

X 

X 

X 

-
-
- • 

A 
-

-

l(l))SAIC19e9b. 
j(c)HLA1989. 
|(d)HLA1990. 
](e)U.S. Air Force 1994a. 
I (r)Analysls performed lor S3M04 only. 
l(g)MelhodE62S. 
] (h)Tolal and dissolved analyses peifonned. 
l(i)Method239.2 

f . ; • 

n 
^ 
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Table 5.2. Laboratory Analyses Performed, ST20 E-8 Ck)mplex 

t n 

Parametsr 

Halogenatsd vdatfle organka 

Aromatlcs volatUe organlcs 

SamivQiatils organb compounds 

Organochlorine pasttddas and PCBs 

HydrocartMn Sngerprint 

Petroleum hydrocaftxmii 

II TPH • gas range 

I TPH - dtosal range . 

1 Arsenic 

Lead 

II Mercury 

II ICP metals scan 

Total dtesolved solids 

II Common anions 

Nitrogan 

OOandgrsase 

Total organic compounds 

loiBi organic naiogans 

Moisture 

Analyticsi 
Method 

SW-846, 8010 

SW-846, 8020 

SW-846.8240 

SW-646.8Z70 

SW-846, 8080 

SW-846, 8015 

E418.1 

AKIOf 

AK102 

SW-846, 7060 

SW-846, 7421 

SW-846. 7470 

SW-846. 6010 

E160.1 

E300 

E353.2 

E413.2 

E41S.1 

SW-846.0020 

D2216 

Groundwatar 

1986" 

X 

X 

X 

X 

-

-

1988" 

-

X 

-

X 

-

X 

X 

- • • 

^ - • 

-

-

-

-

X 

-. 

X 

-

-

-

1989" 

X 

X 

X 

1993« 

X 

X 

• -

X 

X 

X 

X 

X 

Soil 

1986* 

-

-

X" 

-

-

-

-

-

•^ 

-

-

-

-

-

-

- • 

-: 

t - . 

-. 

-

1988" 

X 

X 

1989" 

-

- . 

X" 

X 

X 

X 

Surfac« 
Sofl 

1993« 

X 

Subsurface 
Soil 

1993" 

X 

X-Ana lyzed . | 
• - Not analyzed. 

(a) SAIC 19896. 
(b) HLA 1989. 
(c) HU1990. 
(d) u s . Air Force 1994a. 
(a) Method E624 
(f) Analyticai method not verifled. 
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Table 5.3. Laboratory Analyses Performed, ST20 E-9 Complex 

4:k 

ParamelBr 

Halogenalad vdatBa organlcs 

Aromatic vdatHa organlcs 

Volatile organic compounds 

Samivolalile organic compounds 

Organochlorine pesUddas and PCBs 

Hydtacartxxi Rngerprtnt 

Patrolaum hyctocarbons 

TPH-gas range 

TPH • dtesei range 

Arsenic 

LMd 

II Mercury 

ICP metals t c« i 

Totd dtesdvwJ aoldi 

Nfrogen 

1 on and grease 

Total organic compounds 

Total organic halogens 

Moisture 

Analytical 
Method 

SW-846.8010 

SW-646.8020 

SW-846.8240 

SW-846. 8270 

SW-A48.8080 

SW-846. 8015 

E418.1 

AK101 

AK102 

SW-846.7060 

SW-846.7421 

SW-846.7470 

8W-846.6010 

E1601 

E300 

E3S3.2 

E413.2 

E41S.1 

SW-846. 9020 

02216 

Grountteater 

1986" 

X 

X 

-1 

X 

X 

-
-

1988" 

X 

X 

X 

X 

X 

1989^ 

x\ 

X 

X 

. . - . • • • 

1993" 

X 

X 

- . 
X 

X 

X 

X 
X 

Sou 

1986" 

X" 

1988" 

-
-
X 

X 

1989" 

-
-
X 
X 

X 

X 

Surface 
Soil 

1993" 

-

-
X 

X 

Subsurface | 
Son 1 

1993" 

X 

X 

--
X 

X 

II 
II 

X 

X 

X 

X 

X 

X 

.-
® 

X-Ans4yzed. || 
- - Notanalyzed. 

(a) SAIC 19896. 
(b) H U 1989. 
(c) HU1990 
(d) U.S. Air Force 1994a. 
(e) Method E624 II 
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Table 5.4. Latx)ratO(y Analyses Peiformed, ST48 

e 

Parametsr 

1 Halogenated volatile organlcs 

Aromatic, volalile organlcs 

Volatile organic compounds 

Semivolatile organic compounds 

Organochlorine pastiddas and 
PCBs 

Hydrocarbon llngerpririt 

TPH-gas range 

TPH - dtosel range 

Arsenic 

Lead 

Mercury 

ICP metals s o n 

Totiri dtesolved solids 

Commonanions 

Nitrogen 

01 and grease 

Total organic compounds 

Total organic halogens 

Moisture 

Analytical 
Method 

SW-846. 8010 

SW-846. 8020 

SW-846. 8240 

SW-846.8270 

SW-846. 8080 

SW-846. 8015 

E418.1 

AK101 

AK102 

SW-846.7060 

SW-846. 7421 

SW-846.7470 

SW-846, 6010 

E1601 

E300 

E353.2 

E413.2 

E415.1 

SW-846. 9020 

02216 

GrouniAwater 

1988" 

X 

X 

-

X 

. 

, ® 

X 

-

-. 

X^' 

X" 

X " 

X*' 

X 

X" 

X 

-

-

-

; • 

1989" 

-

X 

-

X 

X 

1993" 

X 

X 

-

X 

X 

X 

X 

X 

Soil 

tgaa"-

-

-

X 

X 

® « 

-

X 

X* 

X 

1989" 

X 

X 

Surface 
Soil 

iggs"* 

-

-

-

X 

X 

-

-

X 

X 

C ' 

Sut>surface 
Soil 

1993" 

• -

-

-

X 

X 

11 
-

X 

X 

X 

X 

X 

X 

• - • 

-

X 
X - Analyzed. | 
- - Notanalyzed. 

0 - Data not in GUI database. 
(a) HLA 1989. 
(b) HU1990. 
(c) U S Air Force 1994a 
(d) Analysis only performed on 1 soil sample from well 53M03 boring, 
(a) Total and dissolved analyses performed. . 
(0 Analysis only perfonned on sample from wefl 53M03. 
(g) Lead analysis perfomied on alt well boring soil samples except well 53M03. 
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Table 5.5. LatX)ratory Analys(bs Performed, ST49 n 

en 
cr> 

. 

Parameter 

Halogenated volatile organlcs 

Aromatic volatfla organlcs 

Nonhalogenatsd volatile organlcs 

Volatile organic compounds 

Semivolatile organic oonqMunds 

Potycydic aromatic hydrocarix>ns 

Organochlorine pesdddas and PCBs 

HydrocartxMi flngerprint 

— . . , ^ 
TPH - gas range 

TPH - dtosel range 

Arsenic 

Lead 

Mercury 

ICP m e t ^ scan 

Total dtosdved solids 

Common anions 

Nitrogen 

CQ and grease 

Total organic compounds 

Total organic halogens 

Moisture 

Analytical 
Method 

SW-846. 8010 

SW-846.8020 

SW-846. 8015 

SW-846. 8240 

SW-846.8270 

SW-846.8310 

SW-846. 8080 

SW-846.8015 

E418.1 

AK101 

AK102 

SW-846,7060 

SW-846. 7421 

SW-846. 7470 

SW-846.6010 

E160.1 

E300 

E353.2 

E413.2 

E4151 

SW-846.9020 

02216 

Groundwater 

1988" 

X 

X 

X 

- " 
X 
-
- ; 

0 " 

X 

- -

Xw 

x«. 
-

x« 
X 

X" 

1989" 

X 

X 

-
-
X 

X 

) ( 

X - Analyzed 
- - Notanalyzed 

® - Oata not in o u t database. 
(a) HLA 1989. 
(b) H U 1990. 
(c) U.S. Air Force 1994a. 
(d) Analysis only perilonned on two soil samples from weU 53M05 buiiiig. 
(e) Modifled SW801S. ~ 
(f) Total and dissolved analyses performed. 
(g) Analysis only performed on sample from well 53M0S. 

1993" 

X 

X 

X 

X 
X 

X 
X 

Surface 
Water 

1993"' 

X 

X 

-
• - • 

• . 
- , 
- • 

-
• . - - , • 

, - • . 

• 
X 
X 

X 
X 

• 

Soil 

1988" 

-
-
-

0 

X 

X" 

-
X 

-
• 
-
X 

- . 
X 
-
-

• - • • 

• 
- • 

-
-

1989" 

X 

X 

Surface 
Soil 

1993"* 

X 

X 

-

X 

-
X 

-
-
X 

X 

Subsurface 
Soil 

iggs"*" 

X 

X 

-
-
X 

-
• 

-
X 

X 

Sediment | 

1993" 

X 

X 
-
-
X 

-

X 
-
-
-

X 
X 

X 

X 

-

-
-

0 

-
-



Table 5.6. Laboratory Analyses Performed, Blair Lakes Target Facility 

0 1 
e 

Parameter 

Halogenated volatile organlcs 

Aromatic, volatfle organlcs 

Volatile organic compounds 

Semivolatila organic compounds 

Organochlorine pestiddes and PCBs 

Hydrocarbon flngerprint 

Petroleum hydrocarbons 

TPH - gas range 

TPH - dwsel range 

Arsenic 

Lead 

Mercury 

ICP metals scan 

Total dtesolved solids 

Commonanions 

Nitrogen 

Oil and grease 

Total organic oompoiOTds 

Total organic halogens 

Moisture 

Afl«alinity 

Analytical 
Method 

SW8010 

SW8020 

SW8240 

SW8270 

SW8080 

SW8015 

E418.1 

AK101 

AK102 

SW7060 

SW7421 

SW7470 

SW6010 

E160.1 

E300 

E353.2 

£413.2 

E41S.1 

SW9020 

02216 

E310.2 

Groundwater 

1988"' 

X 

X 

-

X 

-
0 

X 

• 

-
X 

X 

- • 

X 

X 

X 

X 

• 
-

• -

-

1989^ 

X 

X 

-

X 

X 

1993" 

X 

X 

-

X 

X 
X 

X 

X 

X 

X 

-
- , 

0 

. - • 

• • • •• 

* X 

Soil 

1988" 

-

• -

X 

X 

-
-

X 

- • 

-

X 
X 

-
X 

X 
-

1989" 

-

-

X" 

X 

X 

X 
-

Surface 
Soil 

1993"' 

X 

Subsurface 
Soil 

1993" 

X 

X 
X 

X 

X 

X 

. -

-
-

- 1 
X - Analyzed. 
• - Notanalyzed. 

0 - Oata not in OUl database. 
(a) HU1989. 
(b) HU1990. 
(c) U.S. Air Force 1994a. 
((Q Analysis performed on only Ave samples from the borings of the lour new monitoring wells. 
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Water levels from nested wells at source areas ST48 and OU2 source areas STIO, ST18, and 
DP26 were compared to provide information about vertical hydrauhc gradients. The shallow 
wells generally have a 20-ft screen, beginning near the top of the aquifer, which is 
approximately 10 ft below ground surface. The intermediate wells generally have a 10-ft 
screen, beginning at approximately 30 ft below ground surface. Pressure head differences 
between the shallow and intermediate wells were smaller than the potential error of the 
instruments. Therefore, the vertical gradient is negligible. 

The direction of groundwater flow within the main base is north-northwest Locally, 
groundwater flow is influenced by Garrison Slough, Hardfill Lake, and pumpage of base water 
supply wells. The direction of groundwater flow appears to be fairly constant year-round. 

Seasonal changes in water levels were interpreted using a precipitation hydrography, 
snowpack data, and temperature data, primarily collected in 1991 and 1992. In generaL the 
aquifer fluctuated uniformly across the site, indicating that similar hydrogeological conditions 
exist in the upper 100 ft of tiie aquifer at all source areas. Typically, the water table reaches its 
minimum elevation in November. During this period, the discharge from the aquifer to the 
Tanana River and its tributaries exceeds recharge. In April, the water table typically rises about 
1 to 2 ft and a maximum is observed in tiie last week of May. This major rediarge event 
coincides with the spring thaw, when runoff from the snowmelt is at a maximum. The water 
table drops relatively tapidly after the end of May. 1. 

Two OUl source areas are adjacent to surface water bodies. ST49 is adjacent to Garrison 
Slough, and ST20 is adjacent to a lake in the center of tiie refueling loop, llie interrelationship 
between groundwater and surface waters at these source areas is discussed in the following 
descriptions. 

8 • ' . ; . • '[ _ _ : , ; „ „ . , . . . . , • , 

Interim, actions were taken at some of the source areas in OUl under tiie interim record of 
decision for OUIB (U.S. Air Force 1992). Actions were taken at ST20 E-7 and E-9 Complexes, 
ST48, and Blair Lakes. These interim actions are discussed in the following descriptions. 

5.1 Source Area ST20 Refueling Loop (E-7, E-8, and E-9 Complexes) 
: . . ( 

Source area ST20 contains three refueling complexes (E-7, E-8, and E-9). Each complex 
consists of an asphalt pad centered along the taxiway with adjacent unpaved areas of gravel 
and grass. The complexes are served by a fuel pump house witii three associated 190,000-L JP-
4 underground storage tanks (UST) and one 95,000-L defuel UST along with fueling and 
defueling transfer pipes. The large area enclosed by tiie taxiway loop, north of tiie complex, 
contains siuface water ponds. Garrison S l o u ^ is approximately 300 meters southwest of the 
complex. 

The majority of aircraft refueling operations are conducted at the refueling loop, and 
numerous fuel spills have occurred tiiere in tiie past The source of contamination at the E-7 
Complex is believed to be leaks in the subsurface JP-4 fueling and defueling transfer pipes. 

The source of contamination at tiie E-8 Complex is believed to be surface spills of JP-4 jet 
fuel resulting from overfilling of storage tanks. 

5.8 
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Eielson AFB Liquid Fuels Department records indicate three spills at the E-9 Refueling 
Loop. Leak 1 was detected August 1988 and repaired Jime 1989. The leak was extensive; the 
amount of fuel lost is unknown. After the leak was repaired, a leak test was conducted on the 
piping. During this test contractors noticed fuel farther out on the tarmac seeping up through 
cracks (Leak 2). The age of this leak is unknown. This leak was repaired in June 1989. The 
third leak was discovered near the refueling building in June 1992 and repaired in July 1992. It 
occurred in the line to the defueling tank. The amount leaked is tmknown. 

Contaminants typically associated with JP-4 fuel include TPHs, VOCs (BTEX), and semi-
volatile organic compounds (naphthalenes). Soil and groundwater analytical data for ST 20 is 
presented in the Appendix. 

Interim Actions at the E-7 Complex 

Floating petroleum products were encoimtered in 1982 in a 6-m test hole at the E-7 pump 
house (CH2M Hill 1982). hi July 1987, a 30-cm-tiiick layer of floating product was observed in 
a ditch excavated during maintenance work on an underground defueling line immediately 
north of the E-7 pump house. Three static recovery wells subsequentiy were installed in the 
leak area and operated until February 1988; 3,350 L of JP-4 fuel were recovered before flow to 
the system was restricted (HLA 1990). Another static recovery well was installed in late 1988,-
as of December 1989, approximately 40 L of fuel had been recovered (HLA 1990). The recovery 
well was abandoned some time before October 1991. 

Bioventing, described in the Interim Remedial Action Record of Decision (U.S. Air Force 
1992), was selected as the interim remedial action for the ST20 E-7 Complex. A bioventing 
treatability study was conducted by BatteUe Columbus at the ST20 E-7 Complex and ran until 
December 1993. Three areas were tested for enhanced microbial degradation of fuel 
hydrocarbons in soil: ambient air was circulated in one aie&; hot air was circulated in a second 
area; and heated groundwaier was recirculated in addition to hot air circulation in a third area. 
The data available from this study indicate tiiat bioventing is successful in reducing 
contaminant concentrations. 

Interim Actions at the E-8 Complex 

No interim remedial action was selected for the ST20 E-8 Complex in the Interim Remedial 
Action Record of Decision (U.S. Air Force 1992). 

Interim Actions at the E-9 Complex 

Four test trenches were excavated in August 1992 to test the feasibility of removing free 
product, and one extraction trench was built in September 1992. A single recovery well 
(20RW04) was installed To date, no petroleum products have been recovered from either tiie 
extraction trench or the recovery well The product is apparentiy at lower pore pressures than 
atmospheric pressing and is not flowing into the recovery structures. A passive skinnmer 
placed in weU 20M25 in 1989 has recovered approximately 5 gal of petroleum product as of 
April 1993. In addition to the probes and recovery structures, seven vadose wells and one 
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deep air injection well were installed to support future vapor extraction and bioventing 
remedial actions at the ST20 E-9 Complex. * 

In addition to the ongoing interim remedial actions at the refueling loop, the U.S. Air Force 
conducted a tank tightness and pipeline leak detection investigation of USTs and associated 
transfer piping in 1993. Leaks identified in the testing were fixed or the line was taken out of 
service. 

5.1.1 Soil Contamination at the E-7 Complex 

Twelve soil samples were analyzed for volatile organic analytes in 1986; nine soil samples 
were analyzed for volatile organic analytes from 1988 to 1989; three soil samples were analyzed 
for volatile organic analytes in 1993. No subsurface TPH contamination in excess of 100 mg/kg 
was identified in soiL However, areas of elevated TPH and BTEX are likely to be present near 
the free product pool, where smearing of the floating product caused by seasonal changes in 
the water table is expected to have occurred (smear zone). 

5.1.2 Groundwater Contamination at the E-7 Complex 

Groimdwater contamination at concentrations exceeding the Safe Drinking Water Act 
maximum contaminant levels (MCLs) and action levels were identified for benzene and -
toluene. The MCL for benzene is 5 mg/ L; the MCL for toluene is 1,000 mg/ L. The highest "• 
BTEX concentiations occur in the same monitoring weUs tiiat contain floating product The 
downgradient extent of benzene contamination in groundwater has been defined by the 
groundwater probe and monitoring well data collected in 1988,1989, and 1993. A comparison 
of data for 1988,1989, and 1993 shows that benzene concentrations within the plume are 
decreasing. In 1989, the highest concentration of benzene was 12,000 mg/L in well 53M04 
(Figure 5.1). In 1993, the concentration in tius well was 200 mg/L. 

Ill addition to the petroleiun-related contamination at tiie E-7 Complex, 2-methylphenol, 
4-methylphenoL and acetophenone (all semivolatile compounds) were found. 

5.1.3 Floating Fuel at the E-7 Complex 

In 1988 and 1989, up to nine wells and product probes reported floating fuel product. 
WeU 20M04 had a reported thickness of 51.8 cm. In May 19W, product thickness was detected 
in only one well, 20M04 (65.2 cm), and in one product probe, 20PE*12 (12.19 cm). The lateral 
extent of the product has diminished, but product thickness has increased sUghtiy at weU 
20M04. 

5.1.4 Source Area Hydrology at ttie E-7 Complex 

Using the range of hydraulic conductivities (61.0 to 366 m/day) from aquifer tests on 
Eielson AFB, an effective porosity of 0.3, and gradients calculated from the water levels in 
wells, the mean direction of groundwater flow is to tiie northwest (307 to 330" azimuth) at a 
calculated speed of 0.53 m/day. 

5.10 



Denzene 
WaUr 
Maj. 1903 (September, 1900) 

E-
00 

HD 

e 

« 
- « 

M 
• 
- - : : 

(33) 

0 l t -

7 Complex 
Menviircd 
eane*nlt»Uon 

Not 4«(«ol«4 
Oroiindwatcr 
man l l o r i n f 

r « * l l lTdran l 
Surrae* Walar 
Bampla 

Surfaea Vat«r 

Unpaved Ialan4 

: Fuel IJnea 

ISB9 Data 

' 1 ^ 1 

too Stfita 

n 

• o 
p 

Figure 5.1 Benzene Concentrations in GroundwatiBf̂  ST20 E-7 Complex 



00-1 Baoord a t Oaolaloa 
Blalaoa Air roroa Baaa 

5.1.5 Soil Contamination at the E-8 Complex 

During the 1988 study, TPH was detected at concentrations greater than 100 mg/kg in 
surface and subsurface soil samples from boring 20M06; BTEX compoxmds were also detected. 
In 1989, TPH concentrations greater than 100 mg/kg were detected in 1) surface and 

subsurface samples from a boring 40 m south of boring 20M06 and 2) subsurface 
(approximately 1 m depth) samples in a boring 30 m to the northeast of boring 20M06. 

hi both borings, TPH concentrations increase near the water table. This is probably a result 
of the original free phase Uquid being smeared over an area near the top of the water table by 
water table fluctuations. This could have resulted in high soil TPH values in the area around 
weU 20M06. BTEX associated with floating product also are expected to be present in 
subsurface soils within the smear zone. No additional soil samples were coUected during the 
May 1993 sampling. 

5.1.6 Groundwater Contamination at the E-8 Complex 

The extent of benzene contamination in groundwater is defined by groimdwater probe and 
monitoring weU data coUected in 1989 and 1993. The highest concmtrations of benzene have. 
historicaUy been in weU 20M06, which is near the fuel pump house (Figure 5.2). The 1993 -; 
levels in tiiis weU were 570 mg/L. This level of concentration is similar to the 481 mg/L "" 
concentration in 1989. A comparison of data from 1989 and 1993 indicate that the benzene 
concentrations are stable and the benzene plume does not appear to be migrating with 
groundwater as would be anticipated. BTEX have not been detected in the downgradient wells 
20M15and20M16. 

Toluene, ethylbenzene, and xylenes were detected in groundwater; the highest 
concentrations occurred in weU 20M06._ The MCLs for ethylbenzene and toluene were 
exceeded in the 1993 data set for weU 20M06. 

5.1.7 Floating Fuel at the E-8 Complex 

No floating product was detected in any wells or product probes during May 1993. In 
1989, product thickness measurements indicated floating product in five wells and product 
probes with thicknesses of up to 17.7 cm in weU 20M06. No product was detected in this weU 
in subsequent measuirements in 1991 or 1993. 
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5.1.8 Source Area Hydrology at the E-8 Complex 

Using the range of hydraiulic conductivities (61.0 to 366 m/day) from aquifer tests on 
Eielson AFB, an effective porosity of 0.3, and gradients calculated from the water levels in 
weUs, the mean groundwater velocity ranges from 0.16 to 0.99 m/day at an azimuth direction 
of319.r. 

5.1.9 Soil Contamination at the E-9 Complex 

TPH and BTEX were detected in subsurface soils within a 60-m radius of the pump house. 
The highest concenfrations of TPH and volatile constituents of fuel detected in subsurface soil 
samples (1.5 to 2.0 m) in 1988 were located at weU 20M01 (Figure 5.3). A number of subsurface 
soil samples were coUected in 1989, in the vicinity of the pump house and the floating product 
plume. The TPH concenfrations detected were above the 100 mg/kg Alaskan cleanup level. 
The extent of subsurface soil contamination east of weU 20M07 (south and east of the pump 
house) has not been defined and is likely related to the floating product associated with 
releases from imderground pipelines. 

In addition to the p>etroleum-related contamination, vinyl chloride was detected in the soil 
at borehole 20M01. This may be an anomalous detection. Vinyl chloride was detected in only 
One of 16 soU samples, and no identified source; for the vinyl chloride exists. The complex wilh 
continue to be monitored for vinyl chloride to determine if this result is representative. "* 

5.1.10 Groundwater Contamination at the E-9 Complex 

The source of BTEX and naphthalenes in groundwater is thought to be associated with 
floating product The highest concenfrations of BTEX and naphthalenes were nleasured in 
1989. The concenfrations of tiiese contaminants were substantiaUy lower in 1993. 

The beizene plume in 1989 extended up to 180 m downgradient of tiie E-9 pump house 
(see Figure 5.4). The area of highest benzene concenfration was near weU 20M07 vyhere 
floating product has been found. Also in 1989, low concentiations of BTEX were detected 
downgradient of weU 20M23. In 1993, the concentiations and extent of the plume were 
substantiaUy smaUer. Benzene concenfrations in weU 20M07—near the floating product—has 
decreased from 440 mg/L in 1989 to 98.4 mg/L in 1993. Also, the baizene concentiations in 
weUs 20M22,20M23, and 20M24-wells downgradient of the E-9 piunp house-have faUen 
below the MCL of 5 m g / L The only increase in concentiatiOn was in weU 20M08 (from 98.4 to 
440 mg/L). In general, tiie benzene plimie and concentrations in groundwater do not appear 
to be moving between 1989 and 1993 and in general are decreasing. The benzene in the 
groundwater is concenfrated around the pump house, and an order of magnitude drop in 
concentration occurs on tiie other side of the runway (between weUs 20M08 and 20M23). 

5.1.11 Floating Fuel at the E-9 Complex 

The fluctuating water table and variable soU Uthologies result in continuous changes in 
apparent product thickness. Multiple leaks in underground fueUng and defueling lines and 
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ongoing remediation efforts also affect the vertical and horizontal distribution of floating 
product Thus, the data show no clear frends in measured product thickness. For instance, at 
product probe 20PP72 measurements taken 9 days apart in August 1992 varied by as much as 
5.8 cm. One measiu-ement of note during the 1993 sampling was product probe 20PP119 in 
which 98.15 cm of product were measured. This probe is adjacent to one of the underground 
fuel storage tanks. 

The source of the floating product at the E-9 Complex is beUeved to be subsurface leaks 
from JP-4 fuel pipelines and tanks. The known extent of the floating product is near the pump 
house at the edge of the runway. Because of the site access restrictions along the runway, 
however, the floating product may extend out under the tarmac. Jet fuel seeping from the 
tarmac during pipe integrity testing, the high concenfrations of BTEX detected in recent soil gas 
surveys on the tarmac, and the shape of the benzene isoconcentiation lines suggest at least one 
source emanating from the tarmac. 

5.1.12 Source Area Hydrology at the E-9 Complex 

Using the range of hydrauUc conductivities established for the main base (61.0 to 366 
m/day), an effective porosity of 0.3, and gradients calculated from the water levels in wells, the 
mean groundwater velocity ranges from 0.20 to 1.23 m/day at an azimuth direction of 330.7°. 

5.2 Source Area ST48 Power Plant Aiea 

ST48 is located in the east-central portion of Eielson AFB, near the intersection of Division 
Sfreet and Industrial Drive (see Figure 5.5). The source area is adjacent to a coal-generated 
power plant an ash storage house, active railroad lines, and abandoned belowgrade fuel Unes. 
The abandoned gasoline and diesel fuel lines reportedly served as deUvery lines from bulk 
storage tanks to a miUtary service station located at tiie intersection of Division Street and 
Wabash Avenue. The suspected source of hydrocarbon contamination is leakage from the POL 
lines where they pass beneatii Industrial Drive. The pipeUnes were drained and purged when 
they were taken out of service at the fuel station. Primary contaminants of concem associated 
witii the fuel leakage include BTEX, polycyclic aromatic hydrocarbons (PAHs), and TPHs. Soil 
and groundwater aiudytical data for ST 48 is presented in the Appendix. 

Groundwater wells in the area include two cooling water supply wells and the main base 
drinking water supply weU (weU D). 

Interim Actions 

Interim remedial actions were implemented in 1992 and included mstaUing a vacuum 
exfraction system to remove floating product The vacuum extiaction system was 
unsuccessfuL Two weUs at the source area were subsequentiy retiofitted with blowers to 
"biovent" the area. Remediation system performance data were not available at the time this 
record of decision was prepared. 
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5.2.1 Soil Contamination at ST48 

TPH above 100 mg/kg was identified in surface and subsurface soU from three areas in 
1989. hi 1993, TPH was not detected above the 100 mg/kg guideUne; tiiis was not sampled in 
the same locations as in 1989. However, TPH was detecteld in the new weU 48M08 (4.9 mg/kg) 
and near the coal piles (11 mg/kg). The highest concentiation of TPH (19,500 mg/kg) was 
measured at 4 to 4.4 m below land surface (bis) near the eastern edge of the free product area. 
Subsurface soils with TPH in excess of 100 mg/kg can be expected to cover an area near the 
free product in the smear zone. The maximum surface soil TPH concentiation, 550 mg/kg, 
was observed in a soil boring adjacent to weU 48M01. 

In May 1993, soU samples from a soU boring near weU 53M03 detected fuel-related PAHs in 
the soU at a depth confirming the PAH hits detected in weU 53M03 during the 1989 sampling. 
In the soil boring adjacent to weU 53M03 at 3.5 to 4 m bis, kerosene was detected at 380,000 
mg/kg, and naphthalene was detected at 15,400 mg/kg. The 1989 data indicate that 
fuel-related PAHs were detected in a soU test pit excavated just east of the free product area, 
where 42,000 mg/kg of 2-methyhiaphthalene and 21,000 mg/kg of naphthalene were detected 
at 4 to 4.4 m bis. The fuel-related PAHs are beUeved to be associated with the free product and 
are detected in soils within the smear zone of the water table. 

5.2.2 Groimdwater Contamination at ST48 

A maximum benzene concenfration of 7,100 mg/L (field laboratory screening value) was 
detected in 1989 from a groundwater probe west of weU 53M03. The probe was located near 
the abandoned fuel line crossing beneath Division Sfreet A .1989 maximum benzene 
concenfration of 1,390 mg/L was detected in groundwater from weU 48M01, near the middle of 
the free product aiea. The concentration in tiiis weU dropped to 910 mg/ L in 1993. The 1993 
benzene plume extends from the free product area to the drinking water welL Detectable 
amounts of benzene (below 5 mg/L) have been reported in water supply weU D in the past 
year. The water supply weU appears to be creating a downward hydrauUc gradient that is 
pulling the benzene down througK the aquifer to the screened interval of tiie supply weU (31.2 
to 37.7 m). Ethylbenzene and toluene were detected in groundwater probes near the free 
product pool at concenfrations exceeding their respective MCLs in 1989. 

Fuel-related semivolatUe organic compounds in groimdwater are highest in weU 48M01; in 
1989,140 mg/L of 2-methylnaphtiialene and 270 mg/L of naphthalene were detected; in 1993, 
the values were 130 mg/L and 250 mg/L, respectively. WeU 53M03 also had detectable 
amounts of naphtiialene (150 mg/L) and 2-metiiylnaphtiialene (80 mg/L). The fuel-related 
semivolatile organic compounds were detected cmly in tiie areas where floating product has 
been measured in the past 

The chlorinated solvents frans-dichloroethylene and tetrachloroethene were detected at 
ST48 in 1989 and 1993. The 1993 analytical results indicate tiie chlorinated solvents are present 
in low concenfrations across ST48 with the highest concenfrations (2.1 mg/L) in the upgradient 
weU 48M07. The source of the solvents is beUeved to be from a dry weU located in ST18 (OU2). 
The OU2 record of decision (PNL 1994) has confirmatory sampUng scheduled for ST18. 
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5.2.3 Floating Fuel at ST48 

Product thickness south of the Industrial Drive and Division Sfreet intersection appears to 
have peaked during 1989 to 1991. The floating product level in product probe 48PP09 
decreased from 46.0 cm in 1991 to 1Z5 cm in 1993. Measured product thicknesses in weU 
48M01 also decreased from 24.4 cm in 1991 to 0.0 cm in 1993. Two other probes and one weU 
(48PP13, 48PP67, and 48M03) in this same area showed no floating product in May 1993. 
However, floating product north of Industrial Drive and Division Street near the ash storage 
house appears to be increasing. Product probe 48PP28 had 43.6 cm of floating product and 
weU 53M03 had 5.49 cnx Both of these measurements are the highest recorded at these 
locations. No floating product was detected in probe 48PP27, which is also near the ash storage 
house. 

The source of the free product and associated BTEX and TPH contamination in subsurface 
soU and groundwater is thought to be the abandoned fuel lines near the intersection of 
Industrial Drive and Division Street The Unes may have leaked during operation and/or 
leaked residual fuel in the line after being abandoned. Thickness measurements of free 
product have historicaUy been centered at two bends in the fuel Une in the vicinity of the 
intersection of Industrial Drive and Division Street The floating product near the ash storage 
house does not appear to have a pipe or tank source and no evidence of a surface spiU in this 
area exists. 

5.2.4 Source Area Hydrology at ST48 

Groundwater flow is influenced by pumping from base supply weU D (see Figure 5.5) and 
to a lesser extent by pumping from the two cooling water supply wells (wells 21 and 22) as 
evidenced by the skewed equi-potaitial lines on the local and regional water table maips. WeU 
D, which is screened from 31- to 37.7-m bis, is pumped continuously at about 1,000 gal/min. 
Nearby water supply wells A and B are used when weU D is tmdergoing repafr or mainten­
ance, and in the sumnier during periods of h ^ h water demand. Cooling supply wells 21 and 
22 are used to supply cooling water to tiie power plant from about early June to late 
September. These wells are screened from 23.2- to 36.4-m bis and 25- to 38.1-m bis, 
respectively. These wells combined are capable of withdrawing approximately ^200 gal/min. 

There are a series of weUs located within approximately 40 m of water supply weU D that 
are completed at deptiis of 3.8 to 6.7 m (48M04), 11.4 to 14.5 m (48M05), and 27.1 to 30.2 m 
(48M06). May 1993 water levels indicated a downward hydraulic gradient whUe weU D was 
operationaL Water-level elevations in the shaUow weU (48M04) were as much as 0.21 m higher 
than in the deep weU (48M06) in May 1993. Under natural conditions measured elsewhere on 
base, the hydrauUc gradients are negUgible. 

Mean groundwater velocity was calculated to be 0.47 to Z82 m/day in an azimuth direction 
of 33.3*. Note, the groundwater velocity extremes range from an azimuth direction of 326.5 to 
104.7°. The variation is attributed to the pumping schedules of tiie pumping weUs in tiie area. 

5.21 



OO-l Baoord a< Oaolaloa 
Blalaon Air roroa Baaa 

5.3 Source Area ST49 Alert Hanger 

ST49 is located just south of the main runway, in the southem portion of the base. The 
source area includes BuUding 1300 and the adjacent taxiway, which together comprise a 
deactivated combat alert hangar complex. Building 1300 has its ovm auxiUary electrical 
generator, septic system, arid water supply. A utiUty room houses the generator and a 2,080-L 
aboveground day tank, which suppUes diesel fuel for the generator. The abovegroimd tank is 
suppUed by two 38,000-L underground fuel storage tanks located on the south end of the 
hangar. A 568 L/min base production weU (weU 7), serving the secondary main system, is 
located approximately 183 m east (hydrauUcaUy upgradient) of the source area. SoU and 
groundwater analytical data for ST49 is presented in the Appendix. 

Interim Actions 

The U.S. Afr Force confracted installation of a 13-cm-di9meter monitoring weU adjacent to 
tiie UtiUty room (weU 49GMW). The weU was later converted to a static recovery weU to help 
remediate the floating product The weU was periodicaUy pumped down by base personnel in 
1989, and smiaU quantities of product were recovered (HLA 1990). 

The interim remedial action selected for ST49 in the OUIB Record of Decision (EPA 1992)-: 
was free product extraction. This action included installing five additional 
groundwater/product probes, and a 100-mm product recovery welL Three of the probes and 
the recovery weU were installed on the north end of tiie hangar; the remaining two probes were 
instaUed next to the USTs on the south end of the hangar. No specific details of the recovery 
weU operation and/ or other remedial measures currentiy tmderway are available. Product 
recovered to date is approximately 95 Uters. 

In addition to the interim remedial actions at ST49, tiie U.S. Afr Force conducted a tank 
integrity and pipeline leak detection investigation of USTs and associated tiansfer piping in 
May and June 1993. One of tiie two tanks failed the leak detection investigation and was 
removed from service. Both tanks wiU be removed and replaced under the Underground 
Storage Tank Program. 

5.3.1 Soil Contamination at ST49 

No BTEX were detected in soils from ST49 fri 1989 or 1993. The 1993 sample locations 
included surface soil near weU 49M05, near the inlet sump to Garrison Slough, in Garrison 
Slough, composite samples, and a soU boring near weU 50M05 (Figure 5.7). 

TPH was detected in smaU amounts near tiie inlet sump and in a soU boring near weU 
53M05 (7.6 to 11 mg/L) for diesel- and gasoUne-ranged orgaiuc materials. These results do not 
confirm the maximum recorded TPH concenfration of 263 mg/kg from weU 53M05 in 1989. 
The maximum surface soU TPH concenfration (1,100 mg/kg) was observed in 1989 in weU 
boring 49M02 immediately below tiie asphalt cover. 
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Kerosene (63 mg/L) and naphthalene (130 mg/L) were detected in sediment samples from 
Garrison Slough at the outfaU 400 m from the inlet sump at ST49. These samples also 
contained heavier PAHs. The source of the contamination could be tiansport of surface 
contamination from ST49 entering the inlet sump. The inlet sump drains the field to the north 
of the alert hanger and channels the water to Garrison Slough. 

The pesticides dichlorodiphenyltrichloroethane (DDT) (and associated breakdown 
products), chlordane, and dieldrin, up to 2,100 mg/kg and 50 mg/kg respectively, were foimd 
in the surface soils upgradient ofthe source area. The pesticides were evaluated in the risk 
assessment and were within acceptable risk ranges. 

5.3.2 Groundwater Contamination at ST49 

Ben^me was found above the screening levels in groundwater. Benzene exceeded the 
screening level of 0.6 mg/L in several wells, but was detected above the MCL of 5.0 mg/L only 
in weU 49M02 at 8.2 mg/L. The low levels of benzene were widely disbursed. Surface 
sampling for TPH near weU 49M05 did not indicate any surface spills in this area and no 
known undergroimd piping exists to provide the source. Toluene, ethylbenzene, and xylene 
were not found above screening levels (0.6 mg/L). 

Fuel-related sefriivolatile compounds in groundwater were highest in weU 49M02, located -
within the free product area. Up to 117 mg/L of 2-metiiyfaiaphthalene was detected in 1988 ' 
and up to 140 mg/L in 1993. Kerosene was also present in the weU at 2,800 mg/L in 1993. 
Trace amounts of kerosene (4.2 mg/L) were also present in weU 49M06 in 1993. Petroleum 
hydrocarbons were detected at a maximum of 3Z3 mg/L in groundwater from weU 49M05 
during 1989. 

5.3.3 Floating Fuel Contamination at ST49 

A free product area has been observed at tiie north end of the hangar and north of the 
UtiUty room in three monitoring wells (49M(X2,49M06, and 49GMW) and in two product 
probes. From 1988 to 1991, free product thickness has decUned in weU 49M02 from 0.655 to 
0.19 m. Except for a sUght increase during late simimer and faU of 1992, overaU floating 
product leveb have been declining since 1988. No floating product was detected dturing May 
1993. 

The suspected source of the free product is the 2,080-L day tank located in the utiUty room. 
The spiUed fuel may have been flushed to a floor drain in the utiUty room on tiie east side of 
the hangar. The drain reportedly was connected to tiie onsite septic system leach field at tiie 
time of the spill; however, no product was observed in tiie septic tank after tiie spiU. The 
possibihty exists that tiie floor drain either had a leaky piping system or was never connected 
to tiie septic system. In either case, fuel product entered subsurface soils and groundwater. 

Two underground tanks on the south end of the hangar have also been considered as a 
potential source of the free product The tanks were tested during June and July 1993. Product 
probes installed next to the tanks did not detect contamination. BTEX were detected by the soU 
gas survey in 1988 around tiie septic system drain field at the south end of the hangar but were 
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not detected around the free product This finding may suggest that fuel-related compounds 
have been flushed to the septic system in the past via the hangar floor drain system. It also 
suggests that the diesel fuel has weathered, leaving Uttie residual BTEX to migrate into 
surrounding soils or groundwater. 

5.3.4 Source Area Hydrology at ST49 

Groundwater velocity calculations used the range of hydrauUc conductivities established 
for the main base (61.0 to 366 m/day), an effective porosity of 0.3, and gradients calculated 
from water table elevations to calculate a mean groundwater speed between 0.14 and 0.87 
m/day at an azimuth dfrection of 355.9°. 

5.4 Blair Lakes Target Facility (Source Areas SSSO, SS51, SS52, SS53, and 
DP54) 

Source areas SS50, SS51, SS52, SS53, and DP54 are located at tiie Blafr Lakes Target FacUity. 
A brief description of each source area is presented below. 

5550 Blafr Lakes Vehicle Maintenance 
Heating oU spiU at storage tank and abandoned buried fuel lines. 

5551 Blafr Lakes Ditch . 
A 1-cm-thick layer of diesel fuel found floating oh water in a ditch excavated between 
generator buUding and fuel pump island. The source of the fuel leak is unknown. 

5552 Blafr Lakes Diesel SpUl 
Diesel fuel spiU (quantity unknown) from faUure of 40-mm-diameter pipe connecting 
main diesel fuel storage tanks to 2,100-L aboveground day tanks near generator buUding. 

5553 Blafr Lakes Fuel Spfll 
Unknown quantity of fuel spiUed from fuel bladders that were placed in an area northeast 
of thie tank farm approximately 18 m by 18 m. 

DP54 Blafr Lakes Drum Disposal Site 
Reported drum disposal area. Existence of drums not substantiated. 

The Blafr Lakes Target FaciUty is an offbase faciUty located approximately 40 km southwest 
of Eielson AFB (see Figure 1.1 and Figure 4.2). The area is remote and can be reached in 
summer by heUcopter or in winter by an ice bridge across tiie Tanana River. The area includes 
a vehicle maintenance shop, aboveground diesel and gasoline (MoGas) tank farm (and 
associated product deUvery lines), generators, and storage outbuUdings on a cential gravel pad 
area. Aircraft target ranges, heUports, and drum disposal areas are located outside the gravel 
pad area. The original Blafr Lakes water supply well, located in the southeast comer of the 
vehicle maintenance buUding, was taken out of service after a strong petioleum taste and odor 
were detected. The weU casing is spUt near the surface, which may have provided a pathway 
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for surface contamination to enter the welL Potable water for the faciUty is now suppUed by a 
new water supply weU located hydrauUcaUy upgradient (south) of the central facUity area. 

SoU and groundwater analytical data for the Blafr Lakes Target FaciUty is presented in the 
Appendix. 

Interim Actions for Blafr Lakes Target Facility 

Remediation efforts consisting of three product recovery wells and two extraction tienches 
were implemented in 1992. As of April 1993, approximately 927 L of product had been 
recovered. 

Sotuce Areas SS53 and DP54 

Littie or no contamination was detected at SS53 and DP54. SS53 was listed as a source area 
as a result of a report of a fuel bladder breaking on the surface. Subsequent sampling in the 
area of the accident has only detected pefroleum in levels below regulatory guidelines. This 
area is extensively reworked as a result of range operation, and contamination is beUeved to 
have volatiUzed and/or biodegraded. DP54 is a reported drum disposal area. An extensive 
search usfrig ground-penefrating radar and resistivity surveys was unable to locate any buried 
drums. In addition, no contaminants could be found as a result of soU and groimdwater 
sampling around the suspected area. It is beUeved that this reported drum disposal site does" 
not exist 

5.4.1 Soil Contamination for Blair Lakes Taxget Facility 

BTEX were detected in soU samples from most of the soU borings driUed in 1988, with 
highest concenfrations reported at depths near the water table. Benzene concentiations were 
highest in the vicinity of the fuel pump island, while ethylbenzene, toluene, and total xylenes 
werehighestinthe vicinity of tiie vehicle maintenance buUding. The highest total BTEX 
concenfration (approximately 1,900 mg/kg) was measured in soils from boring 50M01. See 
Figure 5.8 for morutoring weU and soU boring locations. Fuel-related semivolatile compounds 
were detected in soU samples coUected in the area of floating product and tiie fuel pump island. 
Concenfrations of PAHs tended to increase witii depth; compounds detected in the b lues t 
concenfrations (2-metiiylnaphtiialene and naphtiialoie) are some of tiie Ughter, more soluble 
constituents associated witii fuel products. Concenfrations of TPH in surface soU exceeded 
100 mg/kg around most of the tank farm perimeter, tiie fuel pump island, tiie southeast side of 
the vehicle maintenance area, and an isolated area near weU 50M06. The maximum surface soU 
concenfration was 3,350 mg/kg at a boring adjacent to weU 50M01. Concenfrations of TPH in 
subsurface soU exceed 100 mg/kg in the area between tiie western edge of the tank farm and 
the fuel pump island, and in the area of the free product The maximum subsurface soU 
concenfration was 91,800 mg/kg at boring 50M01 (1.4 to 1.8 m bis). 

Fuel-related PAH contamination was detected in two of four soU samples analyzed for 
semivolatile compounds. These samples were collected from around the generator buUding 
where there have been numerous reports of leaking fuel lines. The sample coUected between 
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the buUding and the diesel day tank had the highest concentiations of PAHs. Kerosene was 
detected at 910,000 mg/kg and naphtiialene at 43,000 mg/kg. 

5.4.2 Groundwater Contamination for Blair Lakes Target Facility 

High benzene concentrations were found at weU 50M01 (between the vehicle maintenance 
shop and the day tanks) and weU 50M05 (west of the tank farms). In 1989, the benzene 
concentiations in the groundwater at weUs 50M01 and 50M05 were 335 mg/L and 1,018 mg/L, 
respectively. The 1993 benzene concentiations at these locations are 28 mg/L and 290 mg/L, 
respectively. In general, aU the fuel-related contaminants have decreased by nearly an order of 
magnitude between 1989 and 1993. 

Fuel-related semivolatUe organic compounds and TPH in groundwater were detected 
during the 1988,1989, and 1993 sampling events in weUs 50M01 and 50M05. Concenfrations of 
2-methylnaphthalene, naphthalene, and TPH increased by more than an order of magnitude 
between 1988 and 1989 in weU 50M01. The naphtiialene decreased in the 1993 sampUng to 36 
mg/L in weU 50M01 and 190 mg/L in weU 50M05. The risk-based screening value for 
naphthalene is 100 m g / L In 19W, 2-methylnaphthalene was not detected in any weUs. 

The source(s) for the contamination at weU 50M01 is beUeved to be past leaks in the Unes 
between the diesel day tanks and the vehicle maintenance shop. The high benzene -
concenfration at weU 50M05 (located cross gradient of the tank farm and upgradient of the fuel 
pump island) may indicate an unknown source. Periodic scraping and regrading of the main 
pad and tank farm fiU has Ukely spread any s u r ^ e spills over an area broader than the 
original spiU(s). Leaks in tiie underground fuel piping at the pump island or leaks in the tank 
farm liner have been suggested as other potential sources for subsurface TPH contamination. 
These sotuces also are suspected to be contributing to the elevated BTEX foimd in weU 50M05 
groundwater. ADEC records also suggest that TPH-contaminated soU may be present up to 30 
m southeast of the tank farm. Possible sources include fuel-contaminated soils that were 
spread to this area by regrading activities and/or discharge from an existing french drain 
system that drained the tank farm area. 

5.4.3 Floating Product at Blair Lakes Target Facility 

The floating product is isolated to an area around the vehicle maintenance buUdings and 
historicaUy product tiiicknesses are greatest in weU 50M01 and product probe 50PP03. Within 
this area, no clear trends are evident in the product tiiickness measurements. As with the ST20 
E-9 Complex (see Section 5.1.10), multiple leaks in underground fueling and defueling lines 
and ongoing remediation efforts could be affecting tiie vertical distribution of floating product 

The primary source for the floating product is tiie diesel fuel spilL According to ADEC 
files, the SpiU occurred at a faUed fuel line elbow just outside the tank fann. Additional leaks, 
both reported and unreported, have occurred in the lines around the day tank supplying fuel 
to the vehicle maintenance buUding. Recent excavation by the U.S. Afr Force around the pump 
island has revealed leaking piping and TPH contamination. 
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5.4.4 Permafrost at Blair Lakes Target Facility 

Permafrost across the Blafr Lakes Target FaciUty varies in depth between 2 and 9 m. 
Permafrost was detected in two borings on the north end of the faciUty at a depth of 
approximately 7.6 m. On the south end of the faciUty, permafrost was detected at a depth of 
9.2 m in the new water supply weU and at 2.9 m in a soU test pit near weU 50M02. A surface 
resistivity survey was performed to determine the depth to the top of permafrost in the vicinity 
of the developed area. The permafrost surface was identified by locating the boundary 
between the lower resistivity unfrozen topsoil, and the very highly resistive frozen soU beneath 
it (see Figure 5.9). 

The results indicate tiiat the permafrost depth varies significantiy, sometimes abruptiy, 
across the site and is closest to tiie surface on the east side of the buUding complex. However, 
many of the shaUower models also showed a low resistivity layer imder the upper frozen layer. 
Because these soundings were taken in May, this could indicate tiie upper high resistivity 
(frozen) layer is part of the active zone that seasonaUy freezes and thaws. 

5.4.5 Source Area Hydrology at Blair Lakes Target Facility 

Depth to groundwater generaUy ranges between 2.1 to 3 m below land surface. The 
elevation of the water table is significantiy different between wells 50M08 (22Z06 m mean sea- -
level) and 50M01 (220.68 m mean sea level). This difference may be from the distribution of " * 
permafrost at tiie site causing local perched water conditions. Unconfined aquifer conditions 
are expected for the saturated aUuvial deposits above ihe permafrost layer. LocaUy perched 
water conditions, however, can occur where the permafrost extends to near the land surface. 
Hydrographs indicate a spring recharge event that peaked during the first week in May 1993. 
The water levels do not appear to be influenced by tiie new water supply welL WeU 50M05 is 
located within 70 m of tiie new water supply welL The new water supply weU operates on a 
demand basis and is estimated to pump at approximately 24 gal/min, for a total of between 
500 and 1,350 gal/day. 

The permafrost also appears to act as a confining layer to the deeper aUuvial a q u i ^ from 
which the drinking water weU is suppUed. Duriiig an 8-hour constant discharge test in the old 
water supply well, no response was detected in a shaUow observation well, 50M01, located 5.91 
m from the stress welL A drawdown response of 0.03 m was predicted to occur within the first 
2 hours of the test if the aquifer was unconfined. 

HydrauUc conductivity values from six slug test in weUs 50M02,50M04,50M06,50M07, 
50M08, and 50M10 range from Z9 to 48.2 m/day (Table 5.13; Figure 5.8). Groundwater 
velocities range from 0.08 to 1.31 m/day with an azimutii direction of 339.2". 
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Table 5.7. Blafr Lakes Target FaciUty Aquifer Test Siunmary 

WeU 

50M02 

50M04 

50M06 

50M07 . 

50M08 

50M10 

Old water supply 
weU 

Equivalent HydrauUc Conductivity 
(m/day) 

9.3 

2.9 

48.2 

4.1 

9.9 

20.0 

43.3 
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6.0 Summary of Site Risks 

6.1 Human Health Risks 

The baseUne risk assessment (BLRA) (U.S. Afr Force 1994b) provides the basis for taking 
action, indicates the exposure pathways that need to be addressed by the remedial actions, and 
indicates what risks could exist if no action were taken. This section of the record of decision 
reports the results of the BLRA conducted for the OUl source areas. 

As per guidance, aU chemical analytes detected in the sampling programs that might 
contribute to the risk (excess cancer risk >10-̂  for soil, excess cancer risk >10* for groundwater, 
or a heizard quotient of >0.1 in both media) at any source are a were carried through the risk 
quantification process (U.S. EPA 1991). Both a cancer risk and a hazard index were calculated 
for each OUl source area for a variety of assumed exposure pathways and exposure 
parameters. Three land use scenarios were considered: current industrial, future industrial, 
and future residential. Each land use examines two source terms: an average exposure and a 
reasonable maximum exposure. 

The exposure pathways considered for each source area and each exposure scenario are 
Usted in in Table 6.1. Certain patiiways for the three land uses were eliminated based on the 
foUowing rationale: 

Current Industrial 

Because groundwater is not currentiy used, the exposure pathways associated witii 
groundwater media were not evaluated further. These include ingestion of groimdwater, 
dermal contact with contaminants during groundwater use, and inhalation of volatiles during 
groundwater use. 

There is no accessible surface water in tiie vicinity of the OUl site source areas. Therefore, 
the plausible pathways do not encompass ingestion of, or dermal exposure to, surface water, 
sediment or fish. 

No grazing, gardening or agricultural use is made of tiie OUl source areas; tiierefore, 
ingestion of plants grown in contaminated soils, or of animals fed on such plants, is not 
examined with tiie exception of ingestion of plants grown in contaminated soU as examined by 
the scenario for future residential land use. 

Future Residential 

Future residences are assumed to use groundwater as a potable water supply and to have 
garden plots. Some conceivable pathways do not warrant examination. Exposure to surface 
water and/or sediment is not plausible and was not considered in subsequent risk calculations. 
It was also assumed tiiat future housing areas wiU not be used to graze Uvestock. Therefore, 

ingestion of animals fed on plants grown in contaminated soils was eliminated from further 
consideration. 
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Table 6.1 Summaiy of Human Exposure Pathways for all Source Areas 

Theoretical Pathways 

Ingestion of groundwater used as potable 
water supply 

DemiaJ contact with contaminants during 
groundwater use 

Inhalation of volatile contaminants during 
1 grouridwater use 

Incidental ingestion of surface water 

Ingestion of fish 

Incidental ingestion of surface soils 

Ingestion of plants grown in contaminated 
soils 

Ingestion of animals fed on plants grown in 
contaminated soiis 

Incidental ingestion of subsurface soils 

Inhalation of volatile contaminants released 
from ttie soil into amt>ient air 

Dermal contact with surface soils and dust 

Dermal contact with sut)surfac8 soils 

] Demfial contact with surface water 

1 Ingestion of sediments 

Dermal contact with sediments ^ 

Current 
Land Use 
Industrial 

.w 

- • 

-

• 

X 

-

-

X 

X 

X 

X 

X 

• 

-

-

Future Land Use 

Residential Industrial 

x<w 

X 

X 

-

. • -

X 

X 

-

X 

X 

X 

X 

X 

-

-

• 

X 

X 

X 

- - " 

• 

X 

-

-

X 

X 

X 
• 

X 

X 

' • ' 

• 1 
(a) • s PattTway eliminated; see text for elimination rationale. 
(b) X = Pattiway retained for quantitative risk evaiuatioa 
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Future Industrial 

Industrial activities are assumed to be simUar to current miUtary activities. However, it is 
assumed that in the future, the area's groundwater plumes wiU be used as a potable supply. 
Therefore, three groundwater exposure scenarios were included. 

Human exposure pathways for OUl are discussed futher in section 6.1.2 Exposure 
Assessment. 

6.1.1 Identification of Contaminants of Potential Concem 

The concenfrations of the detected analytes were screened to assess tiiefr toxicological 
significance. Contaminants of potential concem were identified based on tiie screening method 
suggested in the Supplemental Guidance for Superfund Risk Assessments in Region 10 (EPA 1991). 
This method, caUed the "risk-based scrisening approach," compares the maximum 
concenfration levels detected at each sotuce area to a risk-based screening concentiation. The 
criteria for the screening, as given in the Region 10 supplemental guidance, are as foUdws. 

• List tiie maximum concentration of each chemical in each medium for each source area. 
• Compare the maximum concenfration to risk-based screening concentiation. 
• Eliminate the chemical if 

-the maximum detection for water £1(H cancer risk screening value and £0.1 Hazard Quotient 
(HQ) screening value and 

-the maximum detection for soU £10-̂  cancer risk screening value and £0.1 HQ screening value. 

• Cany any chemicals not thus eliminated t h r o u ^ tiie BLRA. 

Each of the chemicals were reviewed in detaU and some were further screened as foUows. 

Metals (such as arsenic, manganese, mercury, and chromium in addition to others) were 
StatisticaUy compared to background metals concentiations established for tiie base (U.S. Afr 
Force 1993a, 1999b). Metals concenfrations of less tiian background were not carried tiirough 
the risk calculations. 

Since no risk-based screening values are available for TPH, TPH was not carried tiirough the 
risk calculations. The components of TPH (e.g., benzene, toluene, xylenes, naphthalenes) are, 
however, included in the risk calculations. 

The BLRA used tiie data presented in Appendix A to calculate source terms and to quantify the 
potential human health risk associated with past Base industrial activities in tiie vicinity of 
OUl. The contaminants of potential concem for each source area were identified based on the 
screening method outlined above and are presented in Tables 6.2 tiirough 6.19. Chemicals of 
concem are those chemicals not indicated as removed in the risk evaluation status column. 
The tables list the reasons for removal of chemicals from the risk calculations. 
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Tables 6.2 through 6.19 also present the exposure point concenfrations for input into the 
risk calculations. The concenfrations Usted for each contaminant of concem are either the 
maximum value or the 95-percent upper confidence level on the mean concenfration, 
whichever is smaUer. Media sampled included groundwater, surface water, subsurface soils, 
and sediments. 

6.1.2 Exposure Assessment 

AU OUl source areas are either within industrial areas of the base or are in an undeveloped 
area (Blafr Lakes). Based on this present land use, the risk assessment used a current industrial 
land-use exposiire scenario. Therefore, a future industrial land-use exposure scenario was 
calculated for each source area. In these two land-use scenarios, the potentiaUy exposed 
populations are current onsite workers. The current industrial scenario assumed that the 
current water supply system was used. The future industrial scenario assumed that water is 
provided by an untreated shaUow groundwater weU within OUl. 

In addition, a future residential land-use exposure scaiario was calculated for each source 
area. This scenario assumed that a smaU famUy farm, with adults and chUdren, was located 
atop the source area. The water supply would be untreated groundwater from a weU located 
within the source area. 

Exposure pathways that are now or that could in the future become complete pathways 
were carried through the evaluation (see Section 6.1 and Table 6.1). Any exposure pathway 
that was determined to be incomplete or not appUcable to a specific source area weis eliminated 
from further evaluation. 

The exposure factors used for the three land-use scenarios foUow, in general, EPA Region 
10 guidance (see Tables Ill-la and Ill-lb in EPA 1991). Exposure factors for both average 
exposure and the more conservative reasonable maximum exposure cases were used. The 
factors used are listed in the tables in Appendix B of the baseline risk assessment (U.S. Afr 
Force 1994b). The standard default exposure fiictors resulting from site-specific characteristics 
were not used. The exposure factors that do not adhere to tiie guidance are described in the 
foUowing text 

The exposure duration for tiie average exposure scenario for industrial land is 9 years. This 
assessment assumed that this value should be equivalent to the average residence in a home 
(EPA 1991). 
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TABLE 6.2 Chemic als Detected in Surface Soil of ST20 E7: Their Concentrations and Ttieir Risk Evaluation Status 
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Mathy lena Chlor ide 

M d t t u r a 

NIokal 

1 Potasalum 

Pyrana 

Sodium 

TPH 
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Removed: Quali f ied and not detected. 
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TABLE 6.3 Ctiemicals Detected In Subsurface Soils of ST20 E7: Ttieir Concentrations and Their Risk Evaluation 

3k 

Analyta Maaaurad 

2-Methvlnaphthalena 
AlumiiHim 
Aroclor-12S4 
Arsanio 
Barium 
Banzena 
Baryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Ruoranthena 
Iron 
Laad 
Magnaaium 
Manganaaa 
Mathylana Chloride 
Moiitura 
Nickal 
Potassium 
Pyrana 
Sodium 
TPH 
Tohiano 
Vanadium 
Snc 

CAS 
Numbar 
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7 4 2 9 9 0 5 
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743989-6 
743992-1 
7439-95-4 
7439-96-5 

75-09-2 
MOISTURE 
7440-02-0 
744O09-7 
129 00-0 

7440 23 5 
TPH 

10808-3 
744062-2 
744066-6 

Matrix 
Codalal 

Soil 
i Soil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
SoH 
Soil 
Sou 
Soil 
Soil 
Soil 
Soil 
SoU 
SoH 
Soil 
Soil 
Soil 
Siail 
Soil 

(a) • 'Soil* raprasents Subsurface soils (beneath 2 (aat). 

Units 

pg'^fl 
pg/kg 
P9/kg 
pg/kg 
pg/kg 
pg/kg 

pg/kg 
pg/kg 
pg/kg 
pg/kg 
pg/kg 
Pfl/kg 
pg/kg 
Pfl/kg 
Pfl/kfl 
pg/kg 
Pfl/kg 
Pfl/kg 

PERCENT 
Pfl/kfl 
Pfl/kfl 
Pfl/kfl 
pg/kg 
Pfl/kfl 
Pfl/kfl 
Pfl/kfl 
Pfl/kfl 

Ibl m UCL raotasents Upper Confidence Limit <UCL - Mean * 2 '8 td | 

Average 
Value 

40 
9.10E + 06 

60 
6300 
88000 
73.06 
150 
490 

8.20E>^06 
19000 
7000 
20000 
293.3 

1.70E + 07 
4800 

4.90E4^06 
3.10E4 05 

93.91 
15.56 
20000 

8.00E^05 
283.3 

5.80E + 0S 
11980 
45.38 
42000 
42000 

Max. Value 
Detected 

40 
9.10E406 

70 
6300 
88000 

263 
150 
490 

8:20E>06 
19000 
7000 

20000 
330 

1.70E + 07 
4800 

4.90E + 06 
3.10E + 05 

740 
25.9 

20000 
8.00E + 05 

330 
5.80E • 05 

39500 
380 

42O0O 
42000 

95% 
UCLIbl 

NA 
NA! 
NA 
NA 
NA 
NA 
NA 

_ NA 
~ NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

520.8 
NA 
NA 
NA 
NA 

_ _ N A 
NA 

236.6 
NA •• 
NA 

Risk Evaluation Status and Reason for Removal 
from Further Consideration 

Removed: Maximum value below screening level. 
Removed: Low toxicity. 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Qualified and not detected. 
Removed: Qualified and not delected. 
Removed: Low toxicity. 
Removed: Below natural background. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screeninq level. 
Removed: Qualified and not detected. 
Removed: Low toxicity. 
Removed: Below natural background. 
Removed: Low toxicity. 
Removed: Below natural background. 
Removed: Maximum value below screening level. 
Removed: Soil parameter. 
Removed: Maximum value below screeninq level. 
Removed: Low toxicity. 
Removed: Qualified and not detected. 
Removed: Low loxicity^. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

' 
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TABLE 6.4 Chemicals Detected In Groundwater of ST20 E7: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 

1.1-DicMoroathylane 
2t4-Dlmathyiphanol 
2-Mathylnaphthalana 
2-MathvlphaiK>l 
4-Mathylphanol 
Acatophenona 
Aluminum (Unfiltarad) 
Antimony (HItarad) 
Antinwny (Unfiltarad) 
Arsanio (HItarad) 
Arsanio (Unfiltarad) 
Barium (RItarad) 
Barium (Unfiltarad) 
BanzaiM 
Banzoio Aold 
Benzyl aloohoi 
Baryllium (RItarad) 
Bia(2-athylhaxyl) phthalata 

Calohim (Flharad) 
Calohim (Unfiltarad) 
Chlorida 
Chromium (Rttorad) 
Chromium (Unfiltarad) 
Cobalt (RItarad) 
Cobalt (Unfiltarad) 
Coppar (RItarad) 
Copper (Unfiltarad) 
Ethylbenzana 
Iron (RItarad) 
Iron (Unfiltarad) 
Karosena 
Load (Unfiltarad) 
Maonasium (RItarad) 
Maonasium (Unfiltarad) 
Manganaaa (RItarad) 
Manganaaa (Unfnterad) 

Maroury (RItarad) 
Mercury (Unfiltarad) 
Mathylena Chlorida 
Naphthaiana 
NIokal (UnfUtarodI 

CAS 
Numbar 

75-35-4 
105-67-9 
91 57-6 
95-48-7 
106-44-5 
98-86-2 

7429-90-5 
7440-36-0 
744O36-0 
7440-38-2 
7440-38-2 
7440-39-3 
7440-39-3 

71-43-2 
65-85-0 
100-61-6 

7440-41-7 
117-81-7 

7440-43-9 
7440-70-2 
7440-70-2 
CHLORIDE 
7440-47-3 
7440-47-3 
7440-48-4 
7440-48-4 
7 4 4 0 6 0 8 
7440-5O8 
10O-41-4 

7439-89-6 
7439-89-6 
KEROSENE 
7439-92-1 
7439-95-4 
7439-95-4 
7439-96-5 
7439-96-5 
7439-97-6 
7439-97-6 

75-092 
91-203 

744O02-0 

Matrix 
Codala) 

Water 
Water 
Water 
Walar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Unite 

pg/L 
Pfl/L 

pg/L 
Pfl/L 
Pfl/L 

pg/L. 

..pg/L 
Pfl/L 

pg/L 
Pfl/L 

pg/L 
Pfl/L 
pg/L 
Pflrt. 
Pfl/L 

pg/L 
Pfl/L 

M/L 
Pfl/L 
pg/L 

Pfl/L 
n i L 
n i l 
Mf 
//g/L 
PO/L 
Pfl/L 
Pfl/L 
m i l 
Pfl/L 

Pfl/L.. 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 

/'fl/L..-
Pfl/L 

Pfl/L 
Pfl/L 
Pfl/L 
PO/L 

Avaraga 
Vahia 

5.792 
7.084 
24.46 
42.2 
26.6 

36.33 
9100 
103.5 
130 
22.6 
37.5 
183.3 
323 

803.8 
2.891 
0.41 
3.76 
13 

6.85 
69867 
64087 
209.2 

11 
22.57 
13.5 

17.27 
10 

90.87 
88.6 
7333 
33467 
3463 
7.25 

13733 
17133 
1543 
1313 
0.3 

0.267 
0.803 
40.41 
30.8 

Max. Value 
Detected 

32 
30 

88.9 
300 
180 
99 

25600 
110 
150 
50 
71 

200 
579 

12000 
10.7 
2.78 

6 
IB 
8.7 

68000 
71000 

756 
12 

40.7 
17 

32.0 
10 

218 
1130 
9200 

74400 
5000 

12 
14000 
22400 
2900 
1800 
0.7 
0.4 
5 

130 
57.4 

96% 
UCLIb) 

24.44 
28.96 
88.78 
407.7 
140.8 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5967 
9.778 

NA 
NA 
NA 
NA 
NA 
NA 
744 
NA 
NA 
NA 
NA 
10 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.364 
NA 
NA 

Risk Evaluation Statue and Reason for Removal 
from Further Conalderation 

Removed: Qualified and not detected. 

Removed: 95%UCL below screening level. 

Removed: Low toxicity . 
Removed: Unfiltered value used. 
Removed: Below natural backqround. 
Removed: Below natural background. 
Removed: Below natural background. 
Removed: Unfiltered value used. 

Removed: Accidentally contaminated sample. 

Removed: Below natural background. 
Removed: Low toxicity . 
Removed: Low toxicity . 
Removed: Water quality parameter. 
Removed: Qualified and not detected. 

Removed: Unfiltered value used. 
Removed: Maximum value below screening level. 
Removed: Qualified aiKl not detected. 

Removed: Low toxicity . 
Renrioved: Low toxicity . 
Removed: Qualified arKi not detected. 
1993 value for well S3M004 used 
Removed: Low toxicity . 
Removed: Low toxicity . 
Removed: Value below natural background. 
Removed: Value below natural background. 

Removed: Filtered value used. -

Removed: Maximum value below screenint) level. 
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TABLE 6.4 Chemicals Detected in Groundwater of ST20 E7: Their Concentrations and Their Risk Evaluation Status 

oo 

Analyta Maaaurad 

Nltron,N02 + N03 
Petroleum OH & Grease 
Phenol 
Potaasium (Rltared) 
Potassium (Unfiltered) 
Residua, DISS 
Sih/ar (RItarad) 
SiKrar (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Sulfate 
TOC 
TPH 
Toluene 
Total Xylenes 
Vanadium (RItarad) 
Vanadium (Unfiltarad) 
Vinyl Chlorida 
Zino (Rlierad) 
Zinc (Unfiltarad) 
m,p-Xylene 
oXylene 

CAS 
Number 

N 0 2 ^ N 0 3 
OILGREASE 

108-95-2 
744O09-7 
7440-09-7 
RESIDUE 

744022-4 
744022-4 
744023-5 
7440-235 
SULFATE 

TOC 
TPH 

108-88-3 
1330-20-7 
7440-62-2 
7440-62-2 

75-01-4 
7440-66-6 
7440-666 
108-38-3 
95-476 

(a) •• *Walar* represents groundwater beneath the site. 

Matrix 
Codala) 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Walar 
Walar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

(b) - UCL represents Upper Confidence Umit (UCL - Mean * 2*std> 

Unite 

Pfl/L 
pg/L 

Pfl/L 
pqH 
f iQll 
pan 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
PO/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 

Pfl/L 
f a n 
pg/L 

Avaraga 
Vahia 

7 
100 

41.21 
2510 
4147 

2.61E + 05 
7 

5.15 
4460 
6107 
1197 
8300 
1141 
1250 
636.7 
11.25 
72.5 
0.5 

16.67 
85.33 
0.63 

0.574 

Max. Value 
Detected 

12 
100 
170 

3000 
7440 

3.I2E + 05 
10 
5.5 

4580 
8720 
5930 
8300 
7600 
19700 
3830 

IS 
72.5 
O.S 
40 
191 

2 
2 

96% 
UCLIb) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5834 

5753 
9946 
3448 
NA 
NA 
NA 
NA 
NA 

1.443 
1.176 

Risk Evaluation Statue and Reason for Removel 
from Further Consideration 

Removed: Water quality parameter. 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 
Removed: Low toxicity . 
Removed: Low toxicity . 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 
Removed: Rltered value used. 
Removed: Low toxicity . 
Removed: Low toxicity . 
Removed: Water quality parameter. 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 

Removed: Qualified and not detected. 

Removed: Qualified aiMl not detected. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Value for total xylenes used. 
Removed: Value for total xylenes used. 
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TABLE 6.5 chemicals Detected in Surface Soils of ST2d E8: Their Concentrations and Their Risk Evaluation Status 

Analyte Meaaured 

Bis (2-alhvlhaxyl phthalata 

Ethylbanzena 

Methylene Chloride 

Moisture 

TPH 

Toluene 

Total Xylenes 

CAS 

117-81-7 

100-41-4 

7 5 - 0 9 2 

MOISTURE 

TPH 

108-88-3 

1330-20-7 

Matr ix 

Codelal 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Unhs 

Pfl/kg 
Pfl/kfl . 
Pfl/kfl 

Percent 

Pfl/kg 

Pfl/kg 

Pfl/kg 

(a) - 'So i l * represents surfsce soils of site (less than 2 feet in depth). 

(b) - UCL represents Upper Confidence Umit (UCL - Mean + 2*s ld ) . 

1 1 1 

Avereae 
Value 

48 .75 

390 

2 9 0 

14.98 

I.OIE^^OS 

728 

2788 

Max. Value 

Detected 

120 

390 

290 

22.7 

8.88E4^05 

3300 

12400 

9 5 % 

UCLIb) 

NA 

NA 

NA 

NA 

6.63E + 05 

NA 

NA 

Risk Evaluation Status and Reason lor Removal 

f rom Further Consideration 

Removed: Max imum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value t ielow sciaeninfl level. 

Removed: Physical soil parameter. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level: 

Removed: Maximum value below screening level. 

•O 
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TABLE 6.6 Chemicals Detected in Subsurface Soils of ST20 E8: Their Concentrations and Their Risk Evaluation Status 

3> 

Analyta Maaaurad 

Acanaphthana 
Aoanaphthylena 

Anthracene 
Banzena 

Banzo(a)anthracena 
Banzo(a)pviene 

Banzo(b)fluoranthene 
Benzo(ghi)parylana 

Banzo(k)fluoranthene 
1 Bi* (2-elhylhaxyl phthalata 

Chrysene 
Oibanz(a,h)anthracana 

Dibenzofuran 
Ethylbanzene 
Ruoranthana 

Fluorano 
Indanod ,2,3-cd)pyrana 

Moisture 
Oil & Oraasa 
Phananthrana 

Pyrana 
TPH 

Tohiana 
Total Xvlanaa 

CAS 
Numbar 

83-32-9 
208-96-8 
12012-7 
71-43-2 
56-55-3 
5032-S 

205-99-2 
191-24-2 
207-08-9 
117-81-7 
218-01-9 
53-703 
132-64-9 
10O41-4 
206-44-0 
86-73-7 
193-39-5 

MOISTURE 
OILGREASE 

85-01-8 
129-00-0 

TPH 
100-00-3 

1330-20-7 

Matrix 
Codala) 

Soil 
Soil 
Soil 
Soil 
Soil 
SoU 
Soil 
SoU 
SoH 
Soil 
SoU 
SoU 
Soil 
Sou 
Soil 
Soil 
SoU 
Sou 
Son 
Soil 
Soil 
Sou 
Son 
Soil 

Unite 

Pfl/kfl 
//g/kfl 

Pfl/kfl. 
Pfl/kfl 

Pfl/kfl 
Pfl/kfl 

. Pfl/kfl 
pg/kg 
Pfl/kg 
Pfl/kfl 

./^/kfl . 
Pfl/kfl 

Pfl/kfl 
Pfl/kfl 
Pfl/kfl 

/ ^ / k f l 
Percent 

Pfl/kfl 
.Pfl/kfl 
M/kfl 
/rg/kg 
Pfl/kfl 
Pfl/kfl 

Aveiaga 
Value 

79.09 
73.64 
225.5 
278.1 
141.8 
700 

158.2 
129.1 
137.3 
73.33 
203.6 
51.11 
78.18 
735.6 
313.6 
80.91 
137.3 
10.32 
200 

295.5 
295.6 
35921 
11466 
1030 

(a) - 'Son* raprasents subsurface soils of site (greater than 2 feet in depth). 
(bl - UCL reoraaanta Upper Confidence Limit (UCL - Mean -f 2'aid) 1 

Max. Value 
Detected 

330 
330 
1700 
3310 
630 
700 
720 
520 
510 
320 
1100 
140 
330 

8800 
1700 
330 
600 
22.5 
300 
1700 
1700 

2.83E4^05 
2.40E4 05 

6830 
' 

95% 
UCLIb) 

NA 
327.3 
1235 
2188 
565.9 

NA 
618.6 
458.5 
497.1 
268.1 
907.9 
117.8 

NA-
5815 
1515 
NA 

507.1 
NA 
NA 

1436 
1436 

1.76E + 05 
1.16E^05 

6106 

Risk Eveluatlon Status end Reason for Removel 
from Further Coneideration 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 
^ 

Removed: Maximum value below screening level. 

Removed: Maximum value below screeninq level. 
Rerhoved: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: Physical soil parameter. 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screenirig level. 
Removed: Maximum value below screening level. 
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TABLE 6.7 Chemicals Detected In Groundwater of ST20 EB: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 

2-Methylnaphthalene 
Aluminum (Unfiltered) 
Antimony (Rltered) 
Antimony (Unfiltered) 

Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltarad) 
Benzene 
Bis (2-ethylhexyl phthalate 
Bis(2-ethylhexyl) phthalate 
Calcium (Rltered) 
Calcium (Unfiltered) 
Chlorobenzene 
Chromium (Rltered) 
Chromium (Unfiltered) 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Ethylbenzene 
iron (Filtered) 
Iron (Unfiltered) 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Rltered) 
Manganese (Unfiltered) 
Methvlena Chlorida 
Naphthalene 

Petroleum OU & Grease 

Phenol 
Potassium (RItarad) 
Potassium (Unfiltered) 
Residua, DISS 
Sodium (Rltered) 
Sodium (Unfiltered) 
TOC 
TPH 
Toluene 

CAS 
Number 

91-57-6 
7429-905 
744036-0 
7440-36-0 

744038-2 
744O30-2 
7440-39-3 
7440-39-3 

71-43-2 
117-817 
117-81-7 

744O70-2 
7440-702 
108-90-7 

7440-47-3 
7440-47-3 
744048-4 
744048 4 
7440-508 
7 4 4 0 5 0 8 
10O41-4 

7439 89 6 
7439'e9-« 
7439 92 1 
7439 92 1 
7439-954 
7 4 3 9 9 5 4 
7439-965 
7439-965 

75-09-2 
91-203 

OILGREASE 

108-95-2 
7440-09-7 
744O09-7 
RESIDUE 

744023.5 
744023-5 

TOC 
TPH 

108-883 

Matrix 
Codalal 

Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Weter ' 
Water 
Water 
Water 
Walar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 

Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Water 

Unite 

Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 

pg/L 
PflA. 
PB/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
PO/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 
Pfl/L 

Pfl/L 
Pfl/L 
Pfl/L 

. Pfl/L 
P9/.L 
pg/L 
pg/L 
pg/L 
pg/L 
Pfl/L 
Pfl/L 
Pfl/L... 

. / ^ / L 
Pfl/L 
Pfl/L 

/'fl/L ... 
Pfl/L 
Pfl/L 
Pfl/L 

Pfl/L 
Pfl/L 
//fl/L 

Average 
VaHia 

6.994 
182 

113.3 
90.33 

3.467 
5.533 

70 
100 

69.54 
0 

5.533 
49333 
51333 
5.283 
8.467 
9.867 

8.4 
9.1 

7.633 
11.67 

24 
1420 
2613 
2.5 
4.2 

10367 
10600 
1086 
2140 
1.626 
5.204 

200 

3.138 
2333 
2667 

2.54E + 05 
3500 
3733 
13000 

350 
171 

Max. Value 
Detected 

39 
300 
140 
100 

5.9 
8.1 
90 
150 
830 

0 
6.6 

56000 
59000 . 

20 
10 
14 
10 
10 
10 
15 

431 
3700 
5300 

3 
8.6 

11000 
11000 
2300 
3700 
2.5 
25 

200 

6.6 
3000 
3000 

2.54E.+ 05 
3900 
4500 
13000 
1400 
3040 

95% 
UCL(b) 

33.24 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

456.6 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

• NA 
185.4 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

21.84 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1353 

Risk Evaluation Statue and Raaaon for Removel 
trom Further Consldetatlon 

Removed: Low toxicity. 
Removed: Below natural background. 
Removed: Filtered value used. 

Removed: Unfiltered value used. 

Removed: Uniiltered value used. 
Removed: Below natural background. 

Removed: Not detected in 1993 sampling. 
Removed: Duplication error in database. 
Removed: Low toxicity. 
Removed: Low toxicity. 

Removisd: Unfiltered value used. 
Removed: Below natural background. 
Removed: Unfiltered value used. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Unfiltered value used. 
Removed: Below natural background. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Value below natural backqround. 
Removed: Value below natural background. 

Removed: Water quality parameter. 

Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 
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TABLE 6.7 Chemicals Detected in Groundwater of ST20 E8: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 
CAS 

Numbar 
Matrix 
Codolal Units 

Average 
Velua 

Max. Value 
Detected 

95% 
UCLIb) 

Risk Evaluation Status and Reason for Removel 
from Further Coneideration 

Total Xylenes 1330-207 Water p^n 216.1 1550 1189 
Vanadium (Unfiltarad) 744062-2; Water /*fl/L 11.67 15 NA 
Vinyl Chlorida 75-01-4 Water Pfl/L O.S 

Removed: Maximum value below screening level. 
0.5 NA Removed: Qualified and not detected. 

Zino (Rltered) 744066-6 Water Pfl/L 4.7 NA Removed: Maximum value below screening level. 
Zino (Unfiltered) 7440-66-6 Water /'fl/L 14.93 20 NA 
m,p-Xylana 108-38-3 Water Pfl/L 19.48 

Removed: Maximum value below screening level. 
420 194.1 Removed: Total value for xylene used. 

m-Crasol 108-394 Water pg/L 4.6 NA 
oXylana 95-47-6 Water Pfl/L 17.26 

Removed: Maximum value below screening level. 
380 175.4 Removed: Total value for xylene used. 

(a) • *Water* raprasents grouttdwatar beneath the site. 
(b) - UCL rapraaanta Upper Confldanoa Umit (UCL - Mean » 2*std) 

3> 
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TABLE 6.8 Chemicals Detected in Surface Soils of ST20 E9: Thfeir Concentrations and Their Risk Evaluation Status 

Analyte Meesured 
CAS 

Number 
Matrix 
Coda(a| Unite 

Averega 
Value 

Max. Vahia 
Detected 

95% 
UCL(b) 

Risk Evaluation Status and Reason for Removal 
from Further Consldaretlon 

2-Methy(naphthaiene 
4,4'-DDD 
4,4'-D0E 
4,4-DDT 
Acenaphthene 
Acenaphthylene 
Aluminum. 
Anthracene 
Antimony 
Arseidc 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fiuoranthene 
Benzo(ghi)perylena 

91-57-6 Soil 
72-548 

P9/kfl 314.7 670 577 
Soil 

Removed: Maximum value below screening level. 

-£g/kf l . 15.1 25 
7 2 5 5 9 

NA 
Soil 

Removed: Maximum value below screening level. 

- H a U f ^ 7.3 9.6 NA 
5 0 2 9 3 Soil pg/kg 30 so NA 

Removed: Maximum value below screening level. 

83 32-9 Soil pg/kg 912.4 7500 
Removed: Maximum value below screening level. 

4344 
20896-8 

Removed: Maximum value below screening level. 
Soil pg/kfl_ 360.8 1300 861 

7429-905 
Removed: Maximum value below screening level. 

Soil /^g/kg 9.60E + 0e 9.60E-K06 NA Removed: Low toxicity. 
12012-7 Soil - pg/kfl 1473 13000 7489 Removed: Maximum value below screening level. 

7 4 4 0 3 6 0 Soil Pfl/kfl 11000 11000 NA Removed: Qualified and not detected. 
7 4 4 0 3 8 2 Soil pg/kfl 7200 7200 NA Removed: Below natural background. 
7440 39-3 Soil Pfl/kg l.OOE + OS l.OOE-t-05 NA Removed: Maximum value below screening level. 

5655-3 SoU pg/kg 470 1300 NA 
S 0 3 2 8 Soil pg/kg 483 1300 NA 

205-99 2 SoH pg/kg 460 1300 NA 
191-24 2 SoU Pfl/kfl . 90 700 NA Removed: Maximum value below screening level. 

Benzo(k)Wuoranlhene 207-08-9 Son Pfl/kfl 485 1300 NA 
Beryllium 
Bis (2-ethylhexyl phthalata 

744041-7 SoU ..yfl/kfl. 180 180 NA Removed: Qualified and not detected. 
117-81-7 SoH Pfl/kfl 77.5 130 NA Removed: Duplication error in database. 

Bis(2-eihylhexyi) phthalata 117 81-7 SoU Pfl/kfl 300.9 330 NA Removed: Maximum value below screening level. 
Calcium 
Chlordane 

74407O2 SoH /yfl/kfl 4 .80E^06 4.80E4^06 NA Removed: Low toxicity. 
57 74-9 Soil Pfl/kfl 23 25 NA Removed: Maximum value below screening level. 

Chromium 
Chrysene 
Cobalt 
Coppar 
Dibenzia.hlanthracane 
Dibenzofuran 
Diethylphthalate 
Ruoranlhane 
Ruoiene 

744047-3 Soil pg/kg 22000 22000 NA 
218 01 9 Soil Pfl/kfl 595 

Removed: Below natural background. 
1600 NA 

7 4 4 0 4 8 4 Soil pfl/kfl 10000 10000 NA 
744OSO0 Sofl Pfl/kfl 28000 28000 NA 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level.-

53-703 Soil 
132 64 9 

pg/kg 70 100 NA 
Soil gf l /kf l . 726.3 5700 3300 Removed: Qualified and not detected. 

84-66-2 Soil Pfl/kg 338.2 600 487.1 

2 0 6 4 4 0 SoU pg/kfl 8806 90000 50662 
Removed: Maximum value below screeninq level. 

86-73-7 Soil Pfl/kfl 1075 9300 5311 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Indanod ,2.3-cd)pyrene 193-39-5 Soil pg/kfl 340 660 NA 

Iron 7 4 3 9 8 9 6 SoU pg/kfl 2.00E + 07 2.00E + 07 NA Removed: Low toxicity. 
Lead 7439 92-1 SoU Pfl/kfl 6800 6800 NA Removed: Below natural background. 
Magnesium 743995-4 Soil pfl/kfl S.OOE^Oe 5.00E4 06 NA Removed: Low toxicity. 
Manganese 7439-96-5 SoU Pfl/kfl 3.50E4^05 3.50E4 05 NA Removed: Below natural background. 
Mcrislura MOISTURE Soil PERCENT 9.5 13.7 NA Removed: Soil parameter. 
Naphthalene 
Niclcel 
Phenanthrene 
Potassium 
Pyrene 

I Pyridine 

91-203 SoH Pfl/kfl 321.1 '790 
744O02-0 SoH J»fl4fl. 23000 23000 

622.4 Removed: Maximum value below screening level 
NA 

85-01-0 SoH Pfl/kfl 7778 81000 45393 
Removed: Maximum value below screeninq level. 

7440-09 7 SoH pg/kfl 6.00E4^05 8.00E+05 NA 
Removed: Maximum value below screening level. 

129 0 0 0 SoU pg/kfl 7172 71000 
Removed: Low toxicity. 

40409 
110-06 1 Son Pfl/kg 316.2 370 

Removed: Maximum value below screening level. 
NA Removed: Maximum value below screening level. 
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TABLE 6.8 Chemicals Detected in Surface Soils of ST20 E9: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 

Sodium 
TPH 
Toluana 
Vanadium 
Zino 

CAS 
Numbar 

7440-23-5 

TPH 
108-08-3 

744062-2 
744066-6 

Matrix 
Code(a| 

Son 
Soil 
Son 
SoU 
Soil 

Unite 

Pfl/kfl 
//g/kg 

/'g/kfl 
/'fl/kfl 
/'fl/kfl 

(a) - *Soil* repreaanta surface soUs of site Qasa than 2 feet in depth). 
(b) - UCL reprasanta Upper Confidence Umit (UCL - Mean * 2'8td) 

Avaraga 
Value 

4.40E+05 
5.66E^05 

62.54 
39000 
47000 

Max. Value 
Detected 

4.40E+05 
1.10E + 07 

65 
39000 
47000 

95% 
UCLIb) 

NA 
5.48E4 06 

NA 
NA 
NA 

Risk Evaluation Statue and Reeson for Removal 
from Further Consideration 

Removed: Low toxicity. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
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TABLE 6.9 Chemicals Detected in Subsurface Soils of ST20 E9: Their Concentrations and Their Risk Evaluation Status 

Attalyta Maaaurad 

1.1,2.2-T«traoNoroothane 
2-Mathylnaphthalan« 
Aoanaphthana 
Anthraoana 
Banzo(a)anthraoana 
Banzo(a)pyrana 
Banzo(b)fluoranthaha 
Banzo(flhi)parylena 
Baiuo(k)fluoranlhona 
Bis (2-ethylhaxyl phthalate 
Chryaane 
Dibenzofuran 
Ethylbenzana 
Ruoranthana 
Fhiorana 

Indanod ,2.3-cd)pyrana 
Molatura 
Naphthalena 
Phananthrerta 
Pyrana 
TPH 
Tatrachloroathana 
Toluana 
Total Xylanea 
Vinyl Chlorida 

CAS 
Numbar 

79-34-6 
91-57-6 
63-32-9 
120-12-7 
66-55-3 
50^32-0 

205-99-2 
191-24-2 
207-00-9 
117-01-7 
210-01 9 
132-64-9 
10041-4 
206-44-0 
06-73-7 

193-39-6 
MOISTURE 

91-203 
05-01-0 
129-00-0 

TPH 
79-01-6 
108-88-3 

133O20-7 
76-01-4 

Matrix 
Code(a) 

Sou 
Soil 
Soil 
Sou 
Soil 
Son 
Soil 
Soil 
Soil 
Son 
Son 
Sou 
Soil 
SoH 
Soil 

Soil 
Soil 
Soil 
Son 
Soil 
Soil 
Soil 
Soil 
Soil 
SoU 

Unite 

Pfl/kfl 

/'fl/kfl 
/'g/kg 
Pfl/kfl 
Pfl/kfl 
Pfl/kg 
Pfl/kfl 
Pfl/kg 
Pfl/kfl 

. . . /'fl/kfl 
Pfl/kfl 

_/'fl/kfl 
. /'fl/kfl 

Pfl/kfl 

/'fl/kfl 

Pfl/kfl 
PERCENT 

/'fl/kfl 
Pfl/kfl 
Pfl/kfl 
Pfl/kfl 

/'fl/kfl 
//g/kg 

Pfl/kfl 
Pfl/kfl 

(a) - 'SoU* repreaanta subsurface soils of site (greater than 2 feet in depth). 
jb) - UCL raoratanta Upper Confidence Umit (UCL «• Mean + 2 'e ld) . 

Averege 
Value 

91 
376.1 
29.44 
63.33 
280 

268.9 
255.6 
176.7 
205.6 
65.56 
328.9 
44.44 
632.2 
811.1 
66.89 

193.3 
8.54 
136.1 
678.9 
356.7 

2.50E + 06 
577.8 
673.4 
7478 
946.3 

Max. Value 
Delected 

670 
2500 

90 
170 

1700 
1500 
1300 
1000 
1000 
310 

1900 
210 
8700 
4800 
340 

1100 
19.2 
840 

3500 
1800 

2.80E + 07 
8500 

10000 
59600 
13000 

95% 
UCL(b) 

421.6 
2047 
87.63 

NA 
1380 
1238 
1113 
805.2 
852.4 
252.2 
1568 
172.3 
4939 
3989 
283.8 

887.4 
NA 

692.4 
3094 
1575 

1.75E + 07 
4804 
5648 

44838 
7380 

Risk Eveluatlon Statue and Reason for Removal 
from Further Coneideration 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: SoH parameter. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
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TABLE 6 . 1 0 Chemicals Detected in Groundwater of ST20 E9: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 
CAS 

Number 
Matrix 
Coda(a) Units 

Average 
Vahia 

Max. Value 
Detected 

95% 
UCLIb) 

Risk Eveluatlon Statue and Reason for Removal 
from Further Consideretion 

2-Mathylnaphlhalena 
Ahiminum (Rltared) 
Aluminum (Unfiltarad) 
Anthracana 
Antimony (Filtered) 
Antimony (Unfiltarad) 
Arsenic (Rltered) 
Arsenic (Unfiltarad) 
Barium (RItarad) 
Baritim (Unfiltarad) 
Benzene 
BarylHum (Rltared) 
Barynium (Unfiltarad) 
Bis (2-athylhaxyl phthalata 
Bia (2-athylmexylphthaiate) 
Bia(2-athylhexyl) phthaiale 
Cadmhim (Rltered) 
Cadmium (Unfiltarad) 
Calohim (RItarad) 
Calchim (Unfiliarad) 
CNorobanzona 

Chromium (RItarad) 

Chromhim (Unfiltarad) 
Cobalt (Rllarad) 
Cobalt (Unfiltarad) 
Coppar (Rltered) 
Dtbaroofuran 
Ethylbanzana 
Fhioranthana 
Ruorana 

91-57-6 Water Pfl/L 34.11 260 
7429-905 Walar /'fl/L 98.83 150 

183.7 
NA 

Removed: Maximum value below screening level. 

7429-90-5 Water pg/L 262.2 70D NA 
Removed: Low toxicity. 

120-12-7 Water Pfl/L 2.407 
Removed: Low toxicity. 

5.2 NA 
744O36-0 Water Jff l /L 111.2 150 

Removed: Maximum value below screening level 
NA 

7440-36-0 Water Pfl/L 106.7 
Removed: Below natural background. 

130 NA Removed: FHtered value used. 
7440-38-2 Water Pfl/L 8.183 13 NA Removed: Value below natural background. 
744O30-2 Water Pfl/L 
744039-3 Water Pfl/L 

16.08 
iei.7 

3:1 NA Removed: Value below natural background. 

260 NA Removed: Unfiltered value used. 
7 4 4 0 3 9 3 Water Pfl/L 200 270 NA 

71-43-2 Water j ta lk . 1360 2S000 11547 
7440-41-7 Water /'fl/L 1.6 2.1 2.09 
744041-7 Water /'fl/L 1.402 

Removed: Below natural background. 
1.5 NA Removed: Filtered value used. 

117-81-7 Water Pfl/L 5.363 21 19.75 Removed: Duplication error in database. 
8EMP Water Pfl/L 19.33 56 NA 

117-81-7 Water Pfl/L 160 
Removed: Duplication error in database. 

160 NA 
7440-43-9 Water Pfl/L NA 

Removed: Accidentally contaminated sample. 
Removed: Unfiltered value used. 

744043-9 Water Pfl/L 5.65 7.2 NA 
7 4 4 0 7 0 2 Water Pfl/L 61000 95000 NA 

Removed: Below natural background. 

7 4 4 0 7 0 2 Water Pfl/L 64167 98000 
Removed: Low toxicity. 

NA 
108-907 Water Pfl/L 6.346 

Removed: Low toxicity. 
48.1 36.49 

744047-3 Water Pfl/L 10.67 14 13.93 Ren>oved: Below natural background. 

744047-3 Water Pfl/L 9.783 12 NA Removed: Filtered value used. 
744048-4 Walar Pfl/L 6.767 
744O40-4 Walar Pfl/L 8 5 
744OSO-0 Water Pfl/L 9.683 

JO 
16 
to 

NA Removed: Unfiltered value used. 
NA 
NA 

Removed: Maximum value below screeninq level. 

132-64-9 Walar Pflfl. 2.847 10 8.472 
Removad: Maximum value below screeriing leyeL 

100-41-4 Water Pfl/L 109.1 1600 725.7 
Removed: Maximum value below screening level. 

200-44-0 Water Pfl/L 3.576 20 13.25 
66-73-7 Walar /'fl/L 3.105 10 0.919 Removed: Maximum value below screening level. 

Iron (RItatad) 
Iron (Unfiltarad) 
Karoaana 
Laad (RItarad) 
laad (Unfiltarad) 
Magnaslum (RItarad) 
Magttaslum (Unfiltarad) 
Mangattaaa (Rltared) 
Manganaaa (Unfiltarad) 
Mathylana Chlorida 

7439-09-0 Walar /'fl/L 0800 18000 NA 
7439-09-6 Walar /'fl/L 11033 18000 NA 

Removed: Low toxicity. 

8000-20-0 Water Pfl/L 3364 5000 NA 
Removed: Low toxicity. 
Removed: Qualified and not detected. 

7439-92-1 Water /'fl/L 2.75 3.975 
7439-92-1 Water /'fl/L 2.003 2.5 NA 

Removed: Below natural backqround: 
Removed: FHtered value used. 

7439-95-4 Water Pfl/L 13483 20000 NA 
7439-95-4 Water PflA. 13717 21000 NA 

Removed: Low toxicity. 

7439-96-5 Water /'fl/L 1528 2800 NA 
Removed: Low toxicity. 

7439-96-5 Water Pfl/L 1550 2400 NA 
Removed: Below natural background. 
Removed; Filtered value used. 

75-09-2 Water /'fl/L 1.705 2.5 NA' 
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TABLE 6.10 Chemicals Detected in Groundwater of ST20 E9: Their Concentrations and Their Risk Evaluation Status 

Analyta Measured 

Naphthalene 
Nickal (RItarad) 
Nickel (Unfiltered) 
Nitrog.N02 4^N03 
Phenanthrene 
Potassium (Rltered) 
Potassium (Unfiltered) 
Pyrene 
Residua, DISS 
Silver (Rltared) 
Sihrar (Unfiltered) 
Sodium (Rltered) 
Sodium (Unfiltered) 
TPH 
Tin (Rltared) 
Tin (Unfiltered) 
Tohiona 
Total Xyianas 
Vanadium (Rltered) 
Vanadium (Unfiltarad) 
Vinyl CNoride 
Zino (FBtarad) 
Zino (Unfiltarad) 
m,p-Xylana 
oXylena 

CAS 
Number 

91-20-3 
7440-02-0 
744O02-0 
N02+N03 

65-01-8 
7440-09-7 
7440-09-7 
129-00-0 
RESIDUE 

7440-22-4 
744022-4 
744023-5 
7440-23-5 

TPH 
7440-31-5 
744031-5 
108-88-3 

1330-20-7 
744062-2 
744062-2 

75-01-4 
7440-66-6 
744066-6 
108-38-3 
95-47-6 

Matrix 
Codala) 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 

-\ 
(a) - 'Water ' reprasanta groundwater beneath the site. 

Unite 

PflA. 

/'fl/L 
PflA. 

/'fl/L 
PflA. 
/igA. 
pgA. 
//gA. 

pgA. 
//gA. 

PflA. 
PflA. 
PflA. 

m i l 
Pfl/L • 
/iflA. 
PflA. 
/igA. 
PflA. 
/rgA. 
Pfl/L 
/igA. 
//gA. 
//gA. 

pan 

lb) - UCL reprasanta Upper Confidence Umit (UCL • Mean * 2*std). 

Average 
Value 

24.9 
16.33 
16.5 

13.67 
3.68 
4217 
3850 
3.235 

2.80E4 05 
6.667 
7.95 
3950 
3917 
1836 
52.5 
50.5 
1233 
240.4 
13.16 
12.08 

1 
21.35 
5.633 
489.3 
184.6 

Max. Value 
Detected 

160 
23 
24 
16 
22 

10000 
10000 

15 
3.22E4 05 

10 
10 

4300 
4400 
13100 

65 
53 

21000 
2200 

15 
15 
1 

40 
9.1 

4700 
1400 

95% 
UCLIb) 

127.1 
22.87 
23.85 

NA 
14.28 

NA 
NA 

10.81 
NA 
NA 
NA 
NA . 
NA 

10186 
64.75 
52.95 
9746 
1426 
NA .... 
NA 
1 

NA 
9.062 
2723 
999 

Risk Evaluation Status and Reason for Removal 
from Further Consideration 

Removed: Unfiltered value used. 
Removed: Maximum value below screening level. 
Removed: Water quality parameter. 

Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: 95% UCL below screeening level. 
Removed: Water quality parameter. 
Removed: Unfiltered value used. 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Low toxicity. 

Removed: Maximum value below screeninq level. 
Removed: FHtered value used. 

Removed: Value for m,p xylene used. 
Removed: Maximum value below screeninq level. 
Removed: FHtered value used. 
Removed: Qualified and not detected. 
Removed: Maximum value below screeninq level. 
Removed: Filtered value used. 

Removed: Value for m,p xylene used. 
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TABLE 6.11 Chemicals Detected in Surface Soils of ST48: Their Concentrations and Their Risk Evaluation Status 

n 

•J 

Analyta Maaaurad 

4,4'-DDD 
4.4'-DDE 
4.4*-DDT 
Aluminum 

Anthracene 
Araanio 
Barium 

Benzo(a)anthracane 
Benzo(a)pyrene 

Benzo(b)fluoranthene 
Benzo(gM)perylene 

Banzo(k)fluoranlhene 
Barylthim 

Bis(2-athylhaxyl) phthalaia 
Cadmium 
Crfdum 

Chlordane 
Chromium 
ChrysaiM 

Cobalt 
Copper 

Ruoranthena 
Heptachlor 

Indanod .2.3-od)pyrana 
Iron 
Laad 

Maanaalum 
Manaanasa 

Mercury 
Molatura 

Niokel 
Phananthrana 

Potaashon 
pyrana 
Sodium 

TPH 
TPH-diasel 
Vanadhim 

Zino 

CAS 
Number 

72-54-8 
72-55-9 
5 0 2 9 ' 3 

7429-905 
120-12-7 

744036-2 
744039-3 

56-55-3 
5 0 3 2 8 
205-99-2 
191-24-2 
207-08-9 

744041-7 
117-01-7 

744043-9 
7440-70-2 

57-74-9 
744047-3 
218-01-9 

744O40-4 
744O5O0 
206-44-0 
76-44-0 
193-39-6 

743»-0»-0 
7439-92-1 
7439-96-4 
7439-90-6 
7439-97-6 
MOISTURE 
7440-02-0 

85-01-8 
7440-09-7 
129-00-0 

744023-5 
TPH 

TPH-diasel 
7440-62-2 
744066-6 

(a) - 'Son* rapraaanta aurfaca soils of site (lesa 
1(b) - UCL rapraaanta Upper Confidence Umit (U 

Matrix 
Coda(a) 

Son 
SoU 
SoH 

Unite 

pgAig 
pgAcg 
pgAig 

SoH PflAcg 
Soil 1 PflA(fl 
Soil Pfl/kfl 
Son Pfl/kg 
Sou 
SoH 
Son 
Soil 
SoU 
SoU 
SoU 
Son 
Soil 
Sou 
Soil 
Son 
Sou 
Sott 
Sou 
Soil 
Soil 
Sou 
Sou 
Sou 
SoH 
SoH 
Soli 
Son 
Sou 
Son 
Son 
Sou 
Son 
Son 

pg/kfl 
pfl/kfl 
pgAifl 
PflAtfl 
PflAcfl 
Pflrtlfl 
//gAtg 
PflAtfl 
//gAtg 
//flAcfl 
//gAg 
/'flA'fl 
/'flA'fl 
/ ' f lAtf l . 
//gAtg 

. /'fl/kfl 
PflAtg 
pgAtfl 

/'fl/kfl 
PflAtfl 
PflAtg 
pgAtg 

PERCENT 
//gAtg 

PflAifl 
PflAtfl 

/'flA'fl 
//gAtg 
pgAtg 
pgAig 

Soil //g/kfl 
SoU Pfl/kfl 

i 

than 2 feet i 
CL - Mean 

• depth). 
2'atd) 

Average 
Value 

33.7 
26 
95 

1.10E + 07 
353.3 
4800 

3.50E4 05 
543.3 
546.7 
536.7 
400 
510 
400 
440 
430 

1.10E + 07 
20 

19000 
686.7 
7000 
16000 
953.3 

3 
390 

1.20E + 07 
22250 

3.80E^06 
2.60E + 05 

100 
6.867 
17000 
542.5 

9.00E4^05 
006.7 

3.40E4^05 
1.11E + 05 

6575 
33000 
34000 

Max. Value 
Detected 

63 
47 
180 

1.10E + 07 
400 

4800 
3.50E + 05 

970 
980 
950 
540 
870 
400 
660 
430 

1.10E + 07 
25 

19000 
1100 
7000 
18000 
2200 

5 
610 

1.20E4 07 
23500 

3.60E>06 
2.60E>05 

100 
12 

17000 
1500 

9.00E^05 
2000 

3.40E^05 
5.50E + 05 

11000 
33000 
34000 

95% 
UCLIb) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.33E4 05 
NA 
NA 
NA . 

Risk Evaluation Statue and Reeeon for Removel 
from Further Coneideration 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 

Removed: Low toxicity. 
Removed: Maximum value below screening level. 
Removed: Below natural background. 
Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screeninq level. 
Removed: Qualified and not detected. 
Removed: Low toxicity. 
Removed: Qualified and not detected. 
Removed: Below natural background. 
. 

Removed: Maximum value below screening^ level. 
Removed: Maximurh value below screening level. 
Removed: Maximum value below screeiung level. 
Removed: Qualified and not detected. 
Removed: QuaHfied and not detected. 
Removed: Low toxicity. 

Removed: Low toxicity. 
Removed: SoU parameter. 
Removed: Maximum value below screening level. 

Removed: Maximum value below screening level! 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Maximum value below screening level. 
Removed: TPH value used. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
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TABLE 6.12 Chemicals Detected in Subsurface Soils of ST48: Their Concentrations and Their Risk Evaluation Status 

» 

/Uialyta Maaaurad 

2-Mathylnaphthalana 
Aluminum 

Araanio 
Barium 

Beryllium 
Bis (2-elhythexyl)phthalata 
Bis(2-athy1haxyl) phthalate 

Calcium 
Chromium 

Cobalt 
Coppar 

Dl-n-ootylphthalata 
Fhiorana 

Iron 
Karoaana 

Laad 
Magnesium 
Manganaaa 

Molatura 
Naphthaiana 

NIokal 
Phananthrana 

Potaaahim 
Sodium 

TPH 
TPH-dlaael 

Total Xyianas 
Vanadium 

Zino 

CAS 
Number 

91-57-6 
742990-5 
744038-2 
744039-3 
744041-7 
117-81-7 
117 61-7 

7440-702 
7440-47-3 
7440-48-4 
7440-50-8 
117-04-0 
06-73-7 

743909-0 
0008-2O-6 
7439-92-1 
743995-4 
7439-96-5 
MOISTURE 

91-20-3 
744O02-0 
05-01-0 

7440-09-7 
744023-5 

TPH 
TPH diesel 
1330-20-7 
744062-2 
744066-6 

Matrix 
Codaiaf 

SoU 
SoU 
SoH 
Soil 
Soil 
SoH 
SoU 
Soil 
Son 
Soil 
SoU 
SoU 
Son 
Sou 
Son 
SoU 
Sou 
SoU 
SoH 
SoU 
Son 
SoM 
SoU 
Son 
SoU 
Son 
SoU 
SoH 
Sou 

Unite 

PflAtfl 
//flfltfl \ 

/'fl/kfl 
PflAtfl 
PflAtfl 
Pfl/kfl .. 
Pfl/kfl 
Pfl/kfl 
PflAtfl 
PflAtfl 
PflAtfl 
PflAtfl 
PflAtfl 

paî 'Q 
pgAtg 
PflAtfl 
PflAtfl 
PflAtg 

PERCENT 
//flAcfl 
PflAtg 

PflAtfl 
/'flA'fl 

. /'flA'B 
PflAtfl 
PflAtfl 
PflAtfl 
PoAtg 
PflAtfl 

Average 
Vahia 

5526 
1.10E + 07 

7400 
1.30E + 05 

400 
241.7 
270 

6.00E + 06 
24000 1 
9000 

24000 
229.4 
141.7 

1.90E + 07 
1.24E4^05 

0407 
4.90E4-06. 
3.80E-^05 

10.85 . 
2009 

22000 
127.8 

1.10E4-06 
6.90E-l^05 
9.12E + 05 

4900 
0.103 
44000 

1.30E4^05 

(a) - *Sott* rapraaanta subsurface soils of site (greater than 2 feet in depth). 
(b) - UCL rapraaanta Upper Confidence Umit (UCL - Mean * 2*std) 1 

Max. Value 
Oatectad 

46000 
l. lOE + 07 

7400 
l .30E-f05 

400 
1200 
330 

6.00E4^06 
24000 
9000 

24000 
700 
330 

1.90E + 07 
3.70E+05 

15100 
4.90E4 06 
3.80E4^O5 

27.9 
10000 
22000 

330 
1.10E4 06 
6.90E4^05 
3.20E + 07 

4900 
0.42 

44000 
1.30E-f05 

95% 
UCLIb) 

35943 
NA 
NA 
NA 
NA 

1181 
NA 
NA 
NA 
NA 
NA 

660.2 
NA 
NA 
NA 
NA 
NA 
NA 

27.46 
12541 

NA 
NA 
NA 
NA 

9.31E4^06 
NA 

0.414 
NA 
NA 

Riak Evaluation Statue and Reeson lor Removal 
from Further Coneideration 

Removed: Maximum value below screening level. 
Removed: Low toxicity. 

Removed: Maximum value below screeninij level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Duplication error in database. 
Removed: Low toxicity. 
Removed: Below natural background. 
Removed: Mexlmum value below screenina level. 
Removed: Mexlmum value below screening level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Low toxicity. 

Removed: Below natural background. 
Removed: Low toxicity. 
Removed: Below natural background. ' 
Removed: SoH parameter. 
Removed: Maximum Value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Maximum value below screeninq level. 
Removed: Value for TPH used. 
Rerhoved: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
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TABLE 6.13 Chemicals Detected in Groundwater of ST48: Their Concentrations and Their Risk Evaluation Status 

Analyta Maasuied 

1 1,1,2-Trichloroaihane 
1,2-DicMoroalhana 

1 1,4-D)cMorobanzene 
2,4-Dimathylphanol 
2-Mathylnaphthaiena 
4-Mathylphanol 
Ahiminum (Unfiltered) 
Antimony (RItarad) 
Antimony (Unfiltered) 
Araanio (Rllarad) 
Araanio (Unfiltarad) 
Barium (RItarad) 
Barium (Unfiltarad) 
Banzena 
Baryllium (RItarad) 
BaryMum (Unfiltarad) 
Bia (2-athylhaxvl)phthalala 
Butylbanzylphthalata 
Cadmium (FHtarad) 

1 Cadmhim (Unfiltared) 
Calofcim (FHtarad) 
Caloium (Unfiltarad) 
CNorida 
Ctiromhim (RItarad) 
Chromium (UnfiltaradI 
Cob A (Rhatad) 
Cobalt iUnffltarad) 
Coppar (FBtarad) 
Coppar (Unfiltarad) 

1 Ethyttianzana 
Iron (FUtaredl 
Iron (UnfUtorad) 

1 Load (FUtarad) 
1 Laad (Unfiltarad) 

Manganasa fFiltarad) 
Manganaaa (Unfiltarad) 
Maroury ^RItarad) 
Maroury (Unfiltarad) 
Mathylana Chloride 
Naphthaiana 

CAS 
Number 

79-00-5 
107-06-2 
106-46-7 
105-67-9 
91-57-6 
106-44-5 

7429-90-S 
7440-36-0 
744036-0 
744038-2 
744038-2 
744039-3 
7440-39-3 

71-43-2 
7440-41-7 
744041-7 
117-81-7 
65-68-7 

744043-9 
7440-43-9 
7440-70-2 
744O70-2 
16807-OaO 
7440-47-3 
7440-47-3 
7440-40-4 
7440-48-4 
744a6O-0 
7440-50^0 
10O41-4 

7439-09-0 
7439-09-0 
7439-92-1 
7439-92-1 
7439-95-4 
7439-95-4 
7439-90-5 
7439-90-5 
7439-97-0 
7439-97-0 

76-09-2 
91-203 

Matrix 
Codelal 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Water 
Water 
Walar 
Walar 
Water 
Water 
Water 
Water 
Water 
Water 

Unite 

PflA. 
PflA. 
//flA. 
PflA. 
Pfl/L 
pgA. 
pgA. 
//gA. 
pgA. 
//gA. 

PflA. 
/'flA-
PflA. 
PflA. 
pan 
pqn 
pan 
//flA. 
PflA. 
//flA. 
Pfl/L 
//flA. 
//flA. 
pan 
pqn 
pan 
pqn 

. > f l /L 
pqn 
pqn 
pan 
pqn 
pan 
pqn 
pqn 
pqn 
pqn 
PflA-
PflA. 
PflA. 

p^n 
/ ' f l /L. 

Average 
Value 

0.23 
0.409 
2.306 
2.601 
36.95 
5.32 
2342 
112.8 
103.6 
14.17 
20.47 
263.3 
387 

334.1 ; 
1.66 
1.58 

45.12 
25.93 
5 .16. 
6.24 

96667 
89033 
11250 
10.56 
11.70 
7.00 
10.35; 

9.4 
20.55 
04.40 
23995 
27017 
1.05 

25.47 
20017 
21703 
3103 
3745 
0.233 

0.2 
1.73 

70.00 

Max. Value 
Detected 

0.25 
2.4 
5 
10 

261 
6.6 

11900 
170 
130 
25 
36 

590 
722 

7100 
2 

1.9 
700 
520 
5.0 
0.2 

1.74E•^05 
1.36E + 05 

11250 
14 
20 
10 
10 
10 

110 
950 

.71000 
70000 

4 
162 

36900 
43700 
5200 -
5670 
0.7 
0.4 
2.5 
440 

95% 
UCLIbl 

NA 
1.922 

NA 
8.9 

174.6 
NA 

11781 
NA 
NA 
NA 
NA 
NA 
NA 

2615 
NA 
NA 

383.5 
246.7 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

116.4 
491.3 

NA 
: NA 

NA 
107.7 

NA 
NA 
NA 
NA 

• NA 
! NA 

NA 
330.6 

Risk Eveluatlon Statue and Reason for Removel 
from Further Coneideration 

Removed: Maximum value below screening level. 

Removbd: Qualified and not detected. 

Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Below natural background.. 
Removed: Filtered values used for Antimony. 
Removed: Below natural background. 
Removed: Below natural background. 
Removed: Unfiltered value used for Barium. 

Removed: Below natural background. 
Removed: FHtered value used for Beryllium. 
Removed: AccidentaHy contaminated sample. 
Removed: Maximum value below screening level. 
Removed: Unfiltered value used for Cadmium. 
Removed: Below natural background. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Unfiltered value used for Chromium. 
Removed: Below natural background. 
Removed: Unfiltered value used for Cobalt. 
Removed: Maximum value below screening level. 
Removed: Unfiltered vatua used for Copper. 
Removed: Maximum value below screening level. 

Removed: Value below natural background. 
Removed: Low toxicity. 
Removed: Unfiltered value used for Lead. 

Removed: Low toxicity. | 
Removed: Low toxicity. 
Removed: Unfiltered value used for Manganese. 

Removed: Filtered value used for Mercury. 
. 
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TABLE 6.13 Chemicals Detected in Groundwater of ST48: Their Concentrations and Their Risk Evaluation Status 

a% 

o 

/Uialyta Maaaurad 

NIokal (Unfiltarad) 
Nitrofl,N024^N03 

Phenol 

Potassium (Rltared) 
Potassium (UnfUtarad) 
Residua, DISS 
Sih/ar (Rltered) 
Sttvar (Unfiltarad) 
Sodium (Rllarad) 
Sodium (Unfiltarad) 
Sulfate 
TPH 
TaUaoMoroathana 
Tin (Unfiltarad) 
Toluana 
Total Xylenes 
TricMoroathaiM 

Vanadium (Rllarad) 
Vanadium (Unfiltarad) 
Zino (RItarad) 
Zino (Unfiltarad) 
da - l ,2-OloNoroathylane 
m,p-Xylaita 

1 oXylana 
trana-1,2-DloMoroathylana 

CAS 
Numbar 

7440-02-0 
7727-37-9 

108-95-2 

744O09-7 
7440-09-7 

RESIDUEOISS 
7440-22-4 
744022-4 
7440-23-5 
7440-23-5 
SULFATE 

TPH 
127-18-4 

7440-31-5 
100-00-3 

1 3 3 0 2 0 7 
79-01-0 

744O02-2 
7440-02-2 
744O-00-0 
7440-00-0 
150-59-2 
100-30-3 
96-47-6 
166-006 

Matrix 
Codala) 

Water 
Water 

Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

(a) - 'Water ' raprasents groundwater beneath Ihe site 

Unite 

PflA. 
pqn 
pqn 

PflA-
PflA. 
PflA. 
pan 
pan 
pan 
pqn 
pan 
pan 
pan 
pqn 
pan 
pqn 
pan 
pan 
pan 
pqn 
pqn 
pan 
pan 
pqn 
pqn 

(bl - UCL reoraaanta l/opar Confidence Umit (UCL - Mean * 2 * aid) 

Average 
Value 

17 
32.00 

14.2 

4103 
4700 

3.20E + O5 
5.34 
0.00 
0603 
9017 

1.31E+05 
27250 
0.706 
50.4 
353.2 
246.6 
0.733 

12.92 
16.45 
11.68 

20 
0.746 
445.3 
172.5 
17.37 

Max. Value 
Detected 

25 
185 

51 

6000 
7200 

7.04E + 0S 
10 
10 

11000 
13200 

1.31E405 
4.00E4^0S 

3.3 
52 

6600 
1990 
2.1 

15 
37 
30 

72.4 
1.4 

3300 
1300 
490 

95% 
UCLIb) 

NA 
156.8 

NA 

NA 
NA 

6.39E + 05 
NA 
NA 
NA 
NA 
NA 

2.21E>05 
2.775 

NA 
2815 
1283 
1.829 

N/A 
NA 

, NA 
NA 
NA 

2251 
828.3 

196 

RIek Evaluation Statua and Reaaon for Removal 
from Further Consideration 

Removed: Maximum value below screening level. 
Removed: Water quality parameter. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Unfiltered value used for Silver. 
Removed: Maximum value below screeninq level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 

Removed: Maximum value below screening level. 

Removed: Value for m.p-Xylene used. 

Removed: Unfiltered value used for Vanadium. 
Removed: Below natural background. 
Removed: Unfiltered value used for Zinc. 

Removed: Maximum Value below screening level. 

Removed: Viil le for m.p-Xylene used. 
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TABLE 6.14 Chemicals Detected in Surface Soils of ST49: Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 
1.1-Diohloroethana 

4.4*-DDD 
4,4'-DDE 
4,4'-DDT 

AMrin 
Banzena 

Banzo(a)anlhracene 
Beruo(a)pyrena 

Banzo(b)fluoranthene 
8anzo(flhilperylana 

Banzo(k|fluoranthana 
Beta-BHC 

Bis(2-alhylhaxyl) phthalata 
Chlordane 
ChrysaiM 
Dieldrin 

Ethylbaiaana 
Fhiorantharte 
Haptaohlor 

HaptaoMor apoxldo 
Indanod .2.3-od)pyrana 

Molatura 
Phattantluana 

Pyrana 
TPH 

Tohiana 
Total Xylanea 

da-1.2-OioMoroathylana 

CAS 
- Numbar 

75-34-3 
72-54-8 
72-55-9 
5029-3 
309-00-2 
71-43-2 
56-55-3 
5O32-0 

205-99-2 
191-24-2 
207-00-9 
319-05-7 
117-01-7 
57-74-9 
218-01-9 
0O67-1 
100-41-4 
200-44-0 
70-44-0 

1024-57-3 
193-39-5 

MOISTURE 
05-01-8 
128-00-0 

TPH 
100-00-3 

1330-20-7 
160-59-2 

Matrix 
Codela) 

Soil 
SoH 
SoU 
SoU 
SoU 
SoU 
SoU 
Son 
SoU 
SoU 
SoU 
Soil 
SoU 
Sott 
Soil 
Soil 
SoH 
Sou 
SoH 
Son 
SoU 
Soil 
SoH 
Soil 
Soil 
SoH 
Son 
Soil 

Unite 

Pfl/kfl 
/'fl/kfl 
PflAtfl 
PflAtfl 
PflAtfl 
//flAtfl 
//flAtfl 
//flAtfl 
//flAtfl 
PflAtfl 
PflAtfl 
//flAtfl 
PflAtfl 
PflAtfl 
PflAtfl 
//flAtfl 
PflAtfl 
//flAtfl 
Pfl/kfl 
PflAtfl 
//flAtfl 

PERCENT 
PflAtfl 
pqtkq 
PflAtfl 
//flAtfl 
PflAtfl 
PflAtfl 

(a| - 'Sott ' rapraaanta aurfaca aoils of site (lass than 2 feet in depth). 
(bl - UCL roorosants Upper Confldanoa Umit (UCL - Mean * 2 'aid) 

Avaraga 
Value 

0.8 
630 
157 

1640 
3.25 

0.886 
365 
385 

372.5 
322.5 
380 
2.72 
490 
1063 
402.5 
17.5 
1.02 
490 
6.05 
22 

322.5 
11.3 
385 
490 

45705 
2.552 
3.414 

. . 

Max. Value 
Detected 

2 
850 
240 

2900 
5 
1 

470 
550 
500 
330 
530 

5 
860 

2100 
620 
30 
1.1 
970 
7.1 
30 

330 
13.7 
550 
970 

1.76E4^05 
7.5 
7.1 

, 

95% 
UCLIb) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.43E4 05 
NA 
NA 

, 

Riek Evaluation Status and Reaaon lor Removal 
from Further Consideration 

Removed: Maximum value below screening level. 
Removed: Maximum value below screeninq level. 

Removed: Qualified and not detected. 
Removed: QuaHfied and not detected. 
Removed: Qualified and not detected. 
Removed: Qualified ar>d not detected. 
Removed: Qualified and not detected. 
Removed: Qualified and not detected. 
Removed: Qualified and not detected. 
Removed: Qualified and not detected. 
Removed: Maximum value below screeninq level. 

Removed: Qualified and not detected. 

Removed: Qualified and not detected. 
Removed: Maximum value below screening level. 
Removed: Qualified and not detected. 
Removed: Qualified and not detected. 
Removed: Qualified and not detected. 
Removed: SoU parameter. 
Removed: Qualified and not detected. 
Removed: Maximum value below screening lavel. 
Removed: Maximum value below screening level. 
Removed: QuaHfied and not detected. 
RerVioved: Qualified and not detected. 
Removed: QuaHfied and not detected. 
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TABLE 6.15 Chemicals Detected In Subsurface Soils of ST49: Their Concentrations and Their Risk Evaluation Status 

/Vnalyta Maaaurad 
1.4-Dichlorobaruane 

4,4*-DDD 
Baruarta 

Beta-BHC 
Ethylbenzane 

Moistura 
TPH 

Toluana 
Total Xylanea 

d8-1,2-Diohloroathylana 

CAS 
Number 

106-46-7 
72-54-0 
71-43-2 

319-05-7 
100-41-4 

MOISTURE 
TPH . 

100-00-3 
133O20-7 
150-59-2 

Matrix 
Codolal 

Soil 
Soil 
Son 
Sdl 
SoU 
Sdl 
Sdl 
SoU 
SoU 
SoU 

Unha 

PflAtfl 
//flAtfl 
PflAtfl 
//flAtfl 
PflAtfl 

PERCENT 
PflAtfl 
PflAtfl 
PflAtfl 
PflAtfl 

Avaraga 
Value 

105.2 
190 
0.50 
1.7 
2.9 

27.95 
1.03E4 05 

0.68 
30 

. 

(a) - *Sdt* raprasenta subsurface soHs of site (greater than 2 feet in depth). 
(b) - UCL rapraaanta Upper Confidence Umit (UCL - Mean -t- 2'eld) 1 

Max. Value 
Detected 

330 
190 
0.56 
1.7 
2.9 
33 

8.60E4 05 
0.66 

30 
, 

95% 
UCL(b) 

NA 
NA 
NA 
NA 
NA 
NA 

5.57E + 05 
NA 
NA 

Risk Evaluation Stelue and Reason for Removal 
from Further Consideration 

Removed: Qualified and not detected. 

Removed: Qualified and not detected. 
Removed: Qualified artd not detected. 
Removed: QuaHfied and not detected. 
Removed: SoH parameter. 
Removed: Maximum value below screening level. 
Removed: Qualified and not detected. 
Removed: QuaHfied and not detected. 
Removed: Qualified and not detected. 
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TABLE 6 . 1 6 Chemicals Detectod In Groundwater of ST49: Their Concentrations and Their Risk Evaluations Status 

Andyto Maaaurad 

1,1,1 -TrioHoroethana 
1,1-Diohloroelhana 

1,2-Dichlorobanzena 
1,4-Diohlorobenzene 
2-Methylnaphthalane 

Aoeiwphthane 
Aluminum (RItarad) 

Aluminum (Unfiltered) 
Anthracene 

Arsenic (RItarad) 
Arsanio (Unfiltared) 

Barium (RItarad) 
Barium (UnfHtarad) 

Baraana 
Banzo(A|Anthraoena 

Banzo(A)Pyrena 
Banzo(B) Ruoranthana 
Banzo(0,H.I)Perylana 
BanzollORuoranthana 
Baryflium (Unfiltarad) 

Bia(2-athvlhaxyl) phthalate 
Calohim (RItarad) 

Caldum (Unfiltarad) 
CNorida 

Chloroberuana 
CMoroform 

Chromiuni (Unftttarad) 
Chrysana 

CobaH (Unfiltarad) 
Coppar (Unfiltarad) 

Dibara(a,h)mthracana 
DttMnzofuran 
Ethylbanzena 
Fluoranthana 

Indanof 1,2.3-od)pyrana 
Iron (RItarad) 

Iron (Unfiltarad) 
Karosena 

Laad (FUtarad) 
Laad (Unfiliarad) 

1 Maonadum (RItarad) 

CAS 
Number 

71-55-6 
75-34 3 
95-501 
106-46 7 
91-57 6 
03-32-9 

7429-905 
7429-905 
12012 7 

7 4 4 0 3 8 2 
7 4 4 0 3 8 2 
744039-3 
744039 3 

71-43-2 
56-55 3 
5 0 3 2 8 

205-992 
191-242 
207-089 
7 4 4 0 4 t - 7 
117-81-7 

7 4 4 0 7 0 2 
7 4 4 0 7 0 2 
10007-000 

100-907 
67-66 3 

744047-3 
210-01-9 

744048-4 
744O5O-0 

63-703 
132-64 9 
10O41 4 
206-440 
00-73-7 
193-39 5 

7439-890 
7439-896 
0000-20 0 
7439 92 1 
7439 92 1 
7439 95 4 

Matrix 
Coda(a) 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Walar 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Water 
Walar 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Watar 
Water 
Watar 
Walar 
Watar 
Watar 
Walar 
Watar 
Water 
Watar 
Watar 
Watar 
Walar 

Unite 

pqn 
pan 
pqn 
pan 
/'fl/L. 
pan 
pan 
(lan 
pan 
pan 
pan 
pan 
pan 
pan 
pan 
pan 
PflA-
Pfin 
pqn 
pqn 

. PflA-
pan 
pqn 
pan 
pan 
pqn 
pan 
pan 
pqn 
pan 
pqn 
pan 
pan 
i iqn 
pqn 
pan 
pqn 
pan 
pan 
pan 
pan 
PflA. 

Average 
Value 

0.002 
O.405 
2.117 
2.391 
28.34 
3.795 
84.67 
3933 
2.507 
6.25 
11.1 
215 
287 

1.724 
0.006 
0.004 
0.004 
0.006 
0.002 
1.313 
124.2 
60976 
62750 
2027 
0.212 
0.144 
11.55 
0.02 
10.26 
25.55 
0.002 
3.064 
1.852 
2.534 
4.019 
0.007 
4955 
11700 
3801 
2.333 
7.525 
12850 

Max. Vahia 
Detected 

4.77 
1.57 

5 
5 

140 
6.43 
100 

13200 
5 
10 

22.4 
300 
418 
8.2 

0.026 
0.015 
0.012 
0.023 
0.008 

1.5 
720 

70000 
87000 
2027 
0.432 
0.25 
10.1 
0.03 
16.4 
62.2 

0.005 
5 
10 
5 
11 

0.009 
12000 
18600 
5000 
2.5 

20.8 
14000 

96% 
UCLIbl 

2.937 
1.221 

NA 
NA 

134.8 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5.338 
NA 
NA 
NA 
NA 

0.008 
NA 
708 
NA 
NA 
NA 

0.38 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.191 
7.689 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

RIek Eveluatlon Statue and Reeeon for Removal 
from Further Consideration 

Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 

Maximum value below screening level. 
Maximum value below screuning level. 
Maximum value below screening level. 
Maximum value below scrauntng level. 
Maximum value below screening level. 
Maximum value below screening level. 
Low toxicity. 
Low toxicity. 
Maximum value below screening level. 
UnfHtered value used. 
Below natural background. 
Unfiltered value used. 

Removed: Maximum value below screening level. 

1 
Removed: 
Removed: 
Removed: 
Removed: 
Removed; 
Removed: 
Removed: 

Maximum value below screening level. 
QuaHfied and not detected. 
QuaHfied and not detected. 
Low toxicity. 
Low toxicity. 
Water quality parameter. 
Maximum value below screening level. 

1 
Removed: 
Removed: 
Removed: 
Removed: 

Below nalurd background. 
Maximum value below screening level. 
Maximum value below screening level. 
Maximum value below screenina level. 

1 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 
Removed: 

Maximum value below screening level. 
Maximum value below screening level. 
Maximum value below screening level. 
Maximum value below screening level. 
Maximum value below screeninq level. 
Low toxicity. 
Low toxicity. 
Qualified and not detected. 
Qualified and not detected. 

1 
Removed: Low toxicity. I 
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TABLE 6.16 Chemicals Detected In Groundwater of ST49: Their Concentrations and Their Risk Evaluations Status 

o> 

Analyta Maaaurad 

Magnaaium (Unfiltared) 
Manganese (Rltered) 

Manganese (Unfiltered) 
Maroury (RItarad) 

Mercury (Unfiltered) 
Mathylena CNorida 

Naphthalena 
Nickd (Unfiltered) 

Phenanthrene 
Potasdum (Rltared) 

Potassium (Unfiltared) 
1- Pyrena 

Raddua, DISS 
Sih/ar (Unftttarad) 
Sodium (RItarad) 

Sodium (Unfiltarad) 
Sulfate 

TPH 
Tduana 

Totd Xylenes 
Trana-1.2-DioNoroathane 

TrioNoroathana 
Vanadium (Unfiltarad) 

[ Vinyl CNoride 
Zino (Fttterad) 

Zino (Unfiltarad) 
da-1.2-OloNoroathylana 

1 mjp-Xyfana 
1 oXvlana 

trana-1,2-DioNoroathylana 
trana-l .2-OlcNoroathylana 

CAS 
Number 

7439-954 
7 4 3 9 9 6 5 
7439-965 
7439-97 6 
7439-97-6 

76-09-2 
91-203 

744002 0 
85-018 

744O09-7 
7 4 4 a 0 9 7 
129-oao 

DISS 
7440-224 
7 4 4 0 2 3 5 
7 4 4 0 2 3 5 
SULFATE 

TPH 
108-88-3 

133020-7 
156-605 
79-01-6 

7440-62-2 
75-01-4 

744066-6 
7440-66-6 
156-59-2 
100-30-3 
95-47-0 
150-005 

TDICHLOR 

Matrix 
Codela) 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Water 
Water 
Watar 
Watar 
Water 
Water 
Watar 
Watar 
Watar 
Water 
Water 
Watar 
Watar 
Water 
Water 
Watar 
Watar 
Water 
Water 
Watar 
Water 
Watar 

(a) « 'Water ' rapraaanta aroundwater beneath the site 

Unite 

PflA. 
PflA. 
pqn 
pqn 
pqn 
pan 
pan 
pan 
pan 
pan 
pan 
pan 
pan 
pan 
pqn 
pan 
pqn 
pqn 
pqn 
pqn 
pan 
pqn 
pan 
pqn 
pqn 
//flA. 
PflA. 
PflA. 
pqn 
pqn 
pan 

1(b) - UCL rapraaanta Upper Confidence Umit (UCL - Mean -•• 2'aid) 

Average 
Value 

14275 
2550 
2790 
0.107 

0.2 
503.5 
12.43 
17.0 

4.331 
3235 
4440 
2.503 

2.75E + 05 
7.933 
5270 
5735 
03010 
0202 
0.472 
5.035 
0.219 
1.000 
17.55 

1 
19.33 
37.18 
1.007 
3.425 
2.575 
0.402 
0.675 

Max. Value 
Detected 

10100 
3800 
3700 
0.3 
0.4 

1310 
62 

26.2 
21 

4000 
5760 

5 
3.22E + 05 

10 
5800 
6840 

63810 
32300 

1 
• 37 

0.4 
0.2 

20.2 
1 

60 
79.9 

3 
37 
24 
0.5 
2 

95% 
UCLIbl 

NA 
NA 
NA 
NA 
NA 
NA 

50.22 
NA 

15.87 
NA 
NA. 
NA 
NA 
NA 
NA 
NA 
NA 

31739 
0.936 
26.12 
0.355 
5,73 
NA 
1 

NA 
NA 
NA 

20.27 
15.06 

NA 
1.246 

Riek Eveluatlon Statue and Raaeon for Removel 
from Further Coneideration 

Removed: Low toxicity. 
Removed: Value below natural background. 
Removed: Vdue below natural background. 
Removed: UnfHtered value used. 

Removed: Not confirmed in 1993 sampling. 
Removed: Not confirmed in 1993 sampling. 
Removed: Maximum value below screeninq level. 
Removed: Not confirmed in 1993 sampling. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Maximum value below screeninq level. 
Removed: Water quaHty parameter. 
Removed: Maximum value below screeninq level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 

Removed: Maximum value below screeninq level. 
Removed: Maximum value below screeninq level. 
Removed: Maximum value below screening level. 

Removed: Below natural background. 
Removed: Qualified and not detected. 
Removed: UnfHtered value used. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screening level. 
Removed: Maximum value below screeninq level. 1 
Removed: Maximum value below screening level. 
Removed: DupHcation error in database. 
Removed: Duplication error in database. 
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TABLE 6.17 Chemicals Detected in Surface Soils of STSO (Blairs Lake): Their Concentrations and Their Risk bvaiuation btatus 

Andyta Meaaured 

2-Mathylnaphthdena 

Altintlmim 

Araanio 

Barium 

Benzene 

Cadmium 

Cddum 

chromium 

Cobdt 

Copper 

Dibenzofuran 

Ethytbanzana 

Ruotana 

Iron 

Laad 

Manganaaa 

Mdatura 

Naphthdana 

Niokd 

Potasdum 

Sodium 

TPH 

Tduana 

Totd Xyianas 

Vanadium 

Zino 

. 

CAS 

Numbar 

91-57-6 

7429-9a5 

744O30-2 

744039-3 

71-43-2 

7440-43-9 

7440-70-2 

744047-3 

744O40-4 

7440-608 

132-04-9 

100-41-4 

80-73-7 

7439-09-6 

7439-92-1 

7439-95-4 

7439-90-S 

MOISTURE 

91-203 

744O02-0 

744O09-7 

7440-23-6 

TPH 

100-00-3 

133O20-7 

7440-62-2 

7440-66-0 

Matrix 

Codela) 

Son 

Sou 

Sou 

Sdl 

Sdl 

SoU 

Sou 

Sdl 

Son 

Sdl 

Sd) 

Sou 
Sdl 

Sott 

Sou 

Sou 

Sou 

SoU 

Sott 

Sdl 

Son 
SoU 

Sott 

Sdl 

Sdl 

SoH 

Sott 

Units 

i PflAtfl 

pgAtg 

pgAtg 

PflAtg 

Pfl/kfl 

pgAig 

pgAtg 

pgAig 

pglkq 

pgAtg 

pgAtg 

PflAtfl 

//gAtg 

pgAtg 

pgAtg 

pg/kg 

PflAtfl 

PERCENT 

pgAtfl 

PflAtg 

pgAtfl 

PflAtfl 

//g/kg 

pgAtfl 

PflAtg 

pgAtg 

PflAtfl 

(a) - 'SoH* rapraaanta surface soils of d ie (less than 2 feet In depth). 

(b) - UCL raprasanU Upper Confidence Umit (UCL - Mean * 2* aid) 

Average 

Value 

28587 

7.55E+06 

4104 

1.58E + 05 

706.3 

1002 

2.52E + 06 

15083 

8755 

20477 

860.7 

7907 

101.7 

1.77E + 07 

10490 

3.59E4-06 

3.70E + O5 

11.07 

13015 

17732 

9.37E + OS 

1.07E + 05 

4.71E + 05 

9995 

99100 

10615 

77633 

Max. Vdue 

Detected 

95000 

1.05E + 07 

0650 

2.69E + 05 

3470 

1390 

3.S3E-«^06 

19700 

12600 

28700 

4800 

31000 

400 

2.41 E +07 

26200 

4.95E4^06 

4.73E4^05 

18 

45000 

24300 

1.38E+06 

1.38E + 05 

3.07E + 06 

40000 

2.93E + 05 

22100 

1.08E + 05 

95% 

UCLIb) 

NA 

NA 

8558 

NA 

3465 

NA 

NA 

NA 

NA 

NA 

4732 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.03E4^06 

NA 

NA 

NA 

NA 

RIek Evaluation Statue end Reason for Removel 

from Further Coneideration 

ReihoVed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Maximum value below screening level. 

Removisd: Low toxicity. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screenir\g level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Low toxicity. 

Removed: SoH parameter. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Low toxicity. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 
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TABLE 6.18 Chemicals Detected in Subsurface Soils of STSO (Blairs Lake): Their Concentrations and Their Risk Evaluation Status 

Analyta Meaaured 

2-CHorophenol 

2-Methylnaphthdana 

Acenaphthene 

Acetophenone 

Alurrdnum 

Arsenic 

Barium 

Benzene 

BarylHum 

Bis (2-athylhexyl)phthdate 

Cadmium 

Cddum 

Chromium 

Cobdt 

Coppar 

Dibenzofuran 

Ethylbenzana 

Fhiorana 

Iron 

Load 

Maonadum 

Manganasa 

Mdstura 

N-Nltroaopiparidina 

Naphthdana 

Niokd 

Phatwl 

Potasaium 

Sodium 

TPH 

Tduana 

Totd Xylenea 

Vanadium 

CAS Matrix 

Number 

95-57-6 

91-67-6 

83-32-9 

98-86-2 

7429-905 

7440-38-2 

744039-3 

71-43-2 

744041-7 

117-81-7 

744043-9 

7440-702 

744047-3 

744O40-4 

744O5O0 

132-04-9 

100-41-4 

00-73-7 

7439-09-0 

7439-92-1 

7439-95-4 

7439-90-5 

MOISTURJE 

100-76-4 

91-20-3 

744O02-0 

100-95-2 

7440-09-7 

744023-5 

TPH 

100-00-3 

13302O7 

744062-2 

Codela) 

Son 

Son 

Soil 

Soil 

Sdl 

Sofl 

Son 

Sdl 

SoH 

Sott 

SoU 

SoU 

SoU 

SoH 

Sdl 

Sdl 

SoU 

Son 
SoU 

SoU 

Son 
SoH 

SoU 

Sdl 

Sott 

Sdl 

Soil 

Sdl 

Son 

Sou 

Sou 

SoU 

Sou 

Units 

PflAtg 

pgAtg 

pgAtg 

pgAtg 

PflAtg 

PflAtg 

pg/kfl 

pgAtg 

pgAtg 

pgAtg 

PflAtg 

PflAtg 

pgAtg 

pg/kg 

pgAtg 

PflAtg 

pgAtg 

PflAtg 

pgAtg 

PflAtg 

PflAtg 

PflAtfl 

PERCENT 

pgAtg 

PflAtg 

pgAtg 

pgAtg 

pgAtfl 

PflAtg 

PflAtfl 

pgAtg 

PflAtg 

/'f/kfl _ 

Average 

Velue 

405.6 

35904 

175.5 

5371 

1.06E + 07 

5696 

2.30E^05 

414.7 

236.7 

71 

1200 

3.S9E4^0e 

19567 

11165 

20482 

803.3 

25339 

776.3 

2.39E + 07 

19955 

5 .26Et06 

3.46E + 0S 

16.9 

49.29 

18571 

24983 

402.3 

1.25E4^Q6 

1.31E4^05 

5.28E4 06 

15082 

2.12E + 05 

22633 

Mex. Vahia 

Detected 

4150 

3.20E4^05 

1800 

75000 

1.39E + 07 

18200 

3.66E-»^05 

3790 

620 

700 

1990 

5.69E + 06 

25800 

15300 

42700 

11000 

1.70E + 05 

12000 

3.43E^07 

31900 

7.44E+06 

6.61E^05 

36.7 

320 

1.60E + 05 

38600 

4150 

1.72E + 06 

2.16E4^05 

9.18E4^07 

1.50EV05 

1.47E + 06 

29000 

95% 

UCLIbl 

2299 

2.00E * 05 

995.6 

45452 

NA 

17947 

NA 

2787 

612.3 

369.7 

NA 

NA 

NA . 

NA 

NA 

5943 

1.37E + 05 

6122 

NA 

NA 

NA 

NA 

34.6 

230.9 

1.03E4 05 

NA 

2298 

NA 

NA 

3.88E4^07 

1.10E + 05 

1.17E + 06 

NA 

RIek Evaluation Statue and Reason for Removal 

from Further Consideration 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level.. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Low toxicity. 

Removed: SoH parameter. 

Removed: Accidentally contaminated sample. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Low toxicity. 

Removed: Low toxicity. 

Removed: 95% UCL value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 

Removed: Maximum value below screening level. 
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TABLE 6.18 Chemicals Detected in Subsurface Soils of STSO (Blairs Lake): Their Concentrations and Their Risk Evaluation Status 

Aitalyta Measured 

Zitw 

CAS 

Number 

744O60-0 

Matrix 

Code(a) 

Sott : : 

Units 

PflAtg 

Average 

Vahia 

1.02E4 05 

. • • • ( • 

(a) • "Sd l * raprasents subsurface soils of site (greater than 2 feet in depth). 

(b) - UCL raprasents Upper Confidence Umit (UCL - Mean 4 2'aid) | 

Max. Value 

Detected 

1.57E + 05 

95% 

UCL(b| 

NA 

Risk Evaluation Statua and Reeeon for Removel 

from Further Coneideration 

l^timbVed: Maximum value below screening level. 
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TABLE 6.19 Chemicals Detected in Groundwater of STSO (Blairs Lake): Their Concentrations and Their Risk Evaluation Status 

Analyta Maaaurad 

1,2-DicNoroathana 
2,4-Dimelhylphenoi 

2-Methylnaphthdane 
Alkdinily 

Aluminum (Rltered) 
Aluminum (Unfiltered) 

Arseidc (Rltered) 
Arssdo (UnfUtered) 

1 Barium (Rltered) 
Barium (Unfiltaredl 

Benzene 
Beryllium (Rltered) 

BerylHum (Unfiltered) 
Bis (2-elhylhexyl)phthdale 
Bis(2-ethylhexyl) phthdata 

Butylbanzytphthalate 
Cadmium (Unfiltered) 

Cddum (Rltered) 
Cddum (Unfiltered) 

CNoride 
CNoride 

1 CNorobenzena 
1 CNoroform 
1 CNoromathana 

Chromium (Rltered) 
Chromium (Unfiltered) 

Cobdt (Rltered) 
Cobdt (Unfiltered) 
Coppar (Rltered) 

Copper (Unfiltered) 
Diethvlphthdata 

Ethylbenzene 
Ruoride 

Iroii (Rltered) 

Iron (Unfiltered) 
Kerosene 

Lead (Rltered) 
Lead (Unfiltered) 

Magnedum (Rltared) 
Magnesium (Unfiltered) 

1 Manqanese (Rltered) 

CAS 
Numbar 

107-06-2 
105-67-9 
91-57-6 

ALKAUNITY 
7429-905 
7429-90-5 
744038-2 
744038-2 
7440-39-3 
744039-3 

71-43-2 
744041-7 
7440-41-7 
117-81-7 
117-81-7 
0568-7 

744043-9 
7 4 4 0 7 0 2 
7 4 4 0 7 0 2 
12595-89-0 
CHLORIDE 
108-907 
67-66-3 
74-87-3 

7440-47-3 
744047-3 
7440-48-4 
744048-4 
7 4 4 0 5 0 8 
7 4 4 0 5 0 8 

84-66-2 
10O41-4 

16984-48 8 

7439-89-6 

7439-89-6 
8008-206 
7439-92-1 
743992-1 
743995-4 
7439 95 4 
7439-965 

Matrix 
Codele) 

Watar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Watar 
Water 
Watar 
Walar 
Water 
Water 
Walar 
Water 
Water 
Watar 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Weter 
Water 
Water 
Water 
Water 

Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 

Unite 

PflA. 
PflA. 
PflA. 
PflA. 
PflA. 
PflA. 
pgA. 
PflA. 
PflA. 
PflA. 
PflA. 
PflA. 
PflA. 
pan 
pqn 
pan 
pan 
pan 
pan 
pan 
pan 
psn 
pan 
pan 
pan 
pan 
pan 
pan 
nan 
pan 
Pan 
pan 
pqn 
pqn 
pan 
pan 
pan 
pan 
pan 
pan 
pan 

Average 
Vahia 

0.268 
2.495 
598.2 

170 
66.2 

26844 
4 

21.63 
160.7 
736.7 
35.59 
1.372 
1.91 
4.1 
0 

3.2 
6.487 
59175 
71847 
1300 
1738 
1.73 

0 
7.463 
9.68 
104.4 
10.6 

33.53 
6.287 

112 
2.505 
136.8 
500 

2037 

67109 
4376 
2.46 

94.13 
10813 
22092 
2154 

Max. Vahia 
Detected 

0.43 
5 

12000 
170 
100 

90600 
17 

100 
700 

4180 
335 
1.5 
4 

4.1 
0 
12 
20 

1.40E + 05 
1.50E4^0S 

2900 
5877 
1.73 

0 
100 
10 

820 
16 

150 
10 

511 
6.6 

2210 
600 

25000 

3.09E-i-0S 
5000 
8.5 
400 

24000 
51900 
15000 

95% 
UCL(b| 

0.382 
NA 

5827 
NA 
NA 

07142 
13.53 
71.86 
524 

2801 
210.4 

NA 
3.525 

NA 
NA 

8.932 
NA 

1.12E + 05 
1.20E+05 

NA 
NA 
NA 
NA 

60.73 
NA 
519 

14.39 
112.1 

NA 
400.8 

NA 
1031 
NA 

14789 

2.37E + 05 
NA 

6.004 
317.9 
19017 
48178 
9902 

Risk Evaluation Status and Reaaon for Removel 
from Further Consideration 

Removed: Qualified and not detected. 
Removed: Maximum value below screening level. 

Removed: Water quality parameter. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Value below natural background. 

Removed: UnfHtered value used. 

Removed: Qualified and not detected. 

Removed: Duplication error in database. 
Removed: No detections in 1993 comfirmation sampling. 
Removed: Maximum value below screeninq level. 

Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Water quality parameter. 
Removed: Maximum value below screening level. 
Removed: No detections in 1993 comfirmation sampKnq. 

Removed: Qualified arul not detected. 1 

Removed: Unfiltered value used. . 

Removed: Unfiltered value used. 1 

Removed: Maximum vatua below screening level. 

Removed: Qualified and not detected. 

Removed: Low toxicity. | 

Removed: Low toxicity. | 
Removed: Qualified and not detected. 
Removed: Value below natural background. 

Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Values same as natural backqround. 
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TABLE 6.19 Chemicals Detected In Groundwater of STSO (Blairs Lake): Their Concentrations and Their Risk Evaluation Status 

a t 

Analyta Maaaurad 

Manganaaa (Unfiltered) 
Maroury (RItarad) 

1 Mercury (Unftttarad) 
Mathylena CNorida 

Mdybdanum (Unfiltared) 
Naphthdana 

Nickd (Rltared) 
Nickd (Unfiltarad) 

Nitrate 
Nltrofl,N02-i^N03 

Phand 
Potasdum (RItarad) 

Potasdum (Unfiltared) 
Raddua. DISS 
SUver (RItatad) 

Silvar (Unfiltarad) 
Sodium (Rllarad) 

Sodium (Unfiltarad) 
Sulfate 
Suifata 

• TPH 
1 Toluana 
1 Totd Xylanaa 

Totd diaadvad aolida 
Vanadium (FUtarad) 

VMWKRum (Unfiltarad) 
Vinyl CNorida 
Zino (RItarad) 

Zinc (Unflltorad) 

CAS 
Number 

7439-96 5 
7439-97-6 
7439-97-6 

75-09-2 
7439-98 7 

91-203 
744O02-0 
7440-02-0 

14797-65 8 
7727-379 
108-95-2 

744O09-7 
744009 7 
RESIDUE 

7440-22-4 
744022 4 
7440-23-5 
7440-235 
14808-79-8 
SULFATE 

TPH 
100-00-3 

1 3 3 0 2 0 7 
TDS 

7440-02 2 
7440-02-2 

76-01-4 
744000-0 
7440-00-0 

Matrix 
Codele) 

Water 
Water , 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Walar 
Water 
Water 
Watar 
Water 
Water 
Watar 
Watar 
Watar 

|(a) - *Watar' reprasanta groundwater beneath the aita 

Unite 

//flA. 
pqn 
pqn 
pqn 
pqn 
pan 
pan 
pqn 
pan 
pqn 
pqn 
pqn 
pan 
pan 
pan 
pan 
pqn 
pan 
pan 
pan 
pan 
pan 
pqn 

. Pfl/L 
PflA. 
PflA. 
pan 
pqn 
pqn 

(b) m UCL reoraaanta Upper Confidence Uinit (UCL • Mean * 2 * aid) 

Average 
Vatua 

5953 
0.12 
0.37 
15.36 
17.32 

41 
15.0 

65.03 
416.7 
24.4 
2.648 
1881 
5349 

2.79E + 05 
8.22 
8.85 
4026 
5510 
37000 
39628 

8.59E4 03 
311.5 
464 
240 

13.93 
64.3 

1 
82.13 
621.S 

Max. Value 
Detected 

34600 
0.3 
1.3 
350 
51.8 
190 
23 

344 
1100 
102 
6.8 

6000 
13000 

3.16E + 05 
10 
10 

9700 
13000 
39000 
64060 

1.19E405 
2080 
6940 
240 
15 

254 
1 

970 
3700 

96% 
UCLIb) 

24207 
0.246 
1.165 
154.8 

NA 
NA 

20.86 
235.9 

NA 
NA 
NA 

4334 
12886 

NA 
NA 
NA 

0470 
12703 

NA 
NA 
NA 

1125 
3350 
NA 
NA 

205.4 
1 

674.7 
2413 

Risk Evaluation Status and Reeson for Removal 
from Further Condderation 

Rrimiovad: Unfiltered value used. 

Removed: Qualified and not detected. 

Removed: QuaHfied and not detected. 

Removed: Water quality parameter. 
Removed: Water quality parameter. 
Removed: Maximum value below screeninq level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quality parameter. 
Removed: Unfiltered value used. 
Removed: Maximum value below screening level. 
Removed: Low toxicity. 
Removed: Low toxicity. 
Removed: Water quaHty parameter. 
Removed: Ouplioatlon error in database. 

, - • . . 

Removed: Water quality parameter. 
Removed: Qualified and not detected. 

Removed: Qualified and not detected. 
Removed: Unfiltered value used. 
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Exposure duration for soils and sediments, both ingestion and dermal contact, and particulate 
inhalation differ from standard EPA de&ult parameters. The values were adjusted to con^iensate for the 
sub-arctic climate at Eielson AFB. The values used (146 days for industrial and 180 days for residential) 
were adjusted based on the number of days in Fairbanks without silow cover. The mean number of days 
without snow cover at Fairbanks is 146 days; 180 days is presented as a reasonable maximum value. 
These values were initially advanced in Appendix A ofthe Remedial Investigation/Feasibility Study-
Operable Units 3, 4, and 5 Management Plan, Eielson Air Force Base, Alaska (BatteUe 1992). The effect 
of adjustment is discussed in the uncertainty section 6.1.5. 

The input concentrations for benzene in groundwater for future scenarios at ST48 are derived from fate 
and transport modeling using the Multimedia Environmental Pollutant Assessment System (MEPAS), a 
con:q)uterized modeling system developed by Pacific Northwest Laboratoiy. The results indicated that 
benzene concentrations have been and will continue to increaise, exceeding dieir MCLs. The modeling 
scenario, however, is very (X}nservative and does not include natural dilution and dispersion. 

For a more detailed description ofthe models used, see Section 4.0 of &e remedial investigation 
(U.S. Air Force 1994b). 

6.1.3 Toxicity Assessment 

The vahies and references for all toxicity data used in the risk assessment are given in Table 6.20. 
Toxicity data are divided into carcinogenic (slope &ctors [SFs]) and noncarcinogenic (reference doses 
[RfDs]). 

SFs have been developed by EPA's Carcinogenic Assessment Group for estimating excess lifetime 
cancer risks associated widi exposure to potentially carcinogenic (xnitaminants of concern. SFs which are 
expressed in units of (mg/kg-day)', are multiplied by the estimated intake of a potential carcinogen, in 
mg/kg-day, to provide an upper-bound estimate ofthe excess lifetime cancer risk associated with exposure 
at that intake level. The term "upper bound" reflects the die conservative estimate of die risks calculated 
from the SF. Use ofthis:4)proach makes tiM underestimation ofthe actual cancer risk highly unlikely. SFs 
are derived from the results of human epidemiological studies or chronic animal bioassays to which animal-
to-4iuman extrapolaticni and uncertainty factors have been applied (e.g., to account for the use of animal 
data to predict effects on humans). 

RfDs have been developed by EPA to indicate die potential for adverse heahh effects from exposure to 
contaminants of concem ediibiting noncarcinogenic efrects. RfDs, wfaidi are e:q>r6ssed in units of mg/kgr 
day, are estimates of lifetime daily cKposait levels for humans, including sensitive individuals. Estimated 
intakes of contaminants of concem frwn enviroumental media (e.g., the amount of a contanMnant of 
concem ingested from contaminated drinking water) can be compared to the RfD. RfDs are derived frx)m 
human epidemiological studies or animal studies to which uncertainty 

6.30 



TABLE 6.20 Toxicity Data 

at 
to 

4-METHYLPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ACETOPHENONE 
ANTHRACENE 
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TABLE 6.20 Toxicity Data 

ANALYTE 

BENZO(A) AN THRACENE 
BENZOJAIPYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G.H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 
BIS<2-ETHYLHEXYL»PHTHALATE 
BUTYLBENZYLPHTHALATE, N-
CHRYSENE 
DI-N-OCTYLPHTHALATE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
FLUORANTHENE 
FLUORENE 
INDENOd .2.3-CD)PYRENE 
NAPHTHALENE 
N-NITROSOPIPERIDINE 
PHENANTHRENE 
PHENOL 
PYRENE 
PYRIDINE 
TRICHLOROFLUOROMETHANE 

TOTAL PET HYDROCARBONS 
PCB (Arodor 1254) 
KEROSENE 

PESTICIDES 
4. 4* -DDD 
4. 4'-DDE 
4, 4 ' -DDT 
ALDRIN 

CAS# 

56553 
50328 

205992 
191242 
207089 

65850 
117817 

85687 
218019 
117840 

53703 
132649 

84662 
206440 

86737 
193395 

91203 
100754 

8501 a 
108952 
129000 
110861 

75694 

no CAS# 
1336363 
no CAS/y 

72548 
72559 
50293 

309002 

EPA 
WOE(a) 

82 
B2 
B2 
D 

B2 
D 

B2 
C 
B2 
nr 
B2 
D 
D 
D 
D 

B2 
D 

82 
D 
D 
D 
nr 
nr 

nr 
82 
nr 

82 
82 
B2 
82 

Ref. 
b 
b 
1 
b 
b 
b 
b 
b 
b 

b 
b 
b 
b 
b 
b 
b 

p.b 
b 
b 
b 

t 

b 
t 
t 
t 

CANCER POTENCY FACTOR 
(mg/kg«d)-1 

Oral 
1.10E + 00 
7.30E + 00 
l.OOE + 00 

Ref. 
d 
b 
d 

{mg/kg»d)-1 
Inhalation 
l . lOE + 00 
7.30E + 00 
l.OOE + 00 

^ ^ ^ ^ ^ b,s.t^noS2 

^ ^ 2 0 ^ ^ s 1 3.20E-02 

^ T o ^ ^ ^ d ^ J p n ^ 

^ ^ ^ ^ ^ d ^ O ^ ^ S 

? 0 ^ a | p.b ^ 0 ^ 0 0 

• • j ^ ^ 1 
BUM—•• 

7.7OE + O0 1 t ^ ^ ^ ^ H H 

2.40E-01 
3.40E-01 

3.40E-01 
1.70E + 01 

b.s.t 
t 
t 
t 

2.40E-01 

^^^^3 

Ref. 
f 
f 
f 

f 

f 
s 
f 

f 

f 

p.b 

• 

f 

w 

RfD 
(mg/lcg»d) 

Oral 

^ ^ 0 ^ 2 

4.00E+0O 

2.00E-02 
2.00E-01 

r^o^2 

4.dOE+00 

8.00E-01 
4.00E-02 
4.00E-02 

4.00E-02 
5.80E-01 

4.00E02 
6.00E-01 
3.00E02 
1.00E03 
3.00E-01 

2.50E+00 

7.00E05 
2.ODE 02 

5.00E-04 

5.00E-04 
3.00E-05 

! RfD 
|fnQ/kq»dl 

Ref. Inhalation Ref. 

y [^To^2, V 

~ b ' 
b 

4.00E+00 f , 

b |H|HI| 

1 
b 
b 
b 

4.00E+00 1 

c 
e 
m 
b 
b 
t 

b 

e 
X 

z 

n 

. • 

j 4.00E-02 1 f 

1.14E-02 
6.00E-01 
3.00E-02 

m 
f 
f 

g 

j B H M 

H^^H ^^^^^1 
... 

• • ^ • 1 • 
Ĥ —1 

t 
t 

•HBI . 1 
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TABLE 6.20 Toxicity Data 

a t 

t o 

ANALYTE 
BETA BHC 
CHLORDANE 
DIELDRIN 
HEPTACHLOR EPOXIDE 
HEPTACHLOR 

METALS 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLUUM 
CADMIUM 
CHROMIUM VI 
COBALT 
COPPER 
FLUORIDE 
LEAD 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL (soluble salts) 
SILVER 
TIN 
VANADIUM 
ZINC COMPOUNDS 

CAS« 
319857 

57749 
60571 

1024573 
76448 

74400360 
7440382 
7440393 
7440417 
7440439 
18540299 

7440484 
7440508 
16984488 

7439921 
7439965 
7439976 
7439987 
7440020 
7440224 
7440315 
7440622 
7440666 

(a) WOE ' Weight of Evidence for Carcinogen 

EPA 
WOE(a) 

C 
B2 
B2 
B2 
B2 

nr 
A 
nr 
B2 
B l 
A 
nr 
D 
nr 
B2 
D 
D 
nr 
nr 
nr 
nr 
nr 
D 

Ref. 
I 

b 

b 
b 
b 

b 

b 
b 
b 

b 

CANCER POTENCY FACTOR 
(mg/kg*d)-1 

Oral 
1.80E+00 
1.30E+00 
1.60E + 01 
9.10E + 00 
4.50E + 00 

Ref. 
t 
t 

t 
t 

(mg/kg«d)-1 
Inhalaiibri i 

Bl ^Hi 
T T S ^ ^ O I O,S 5.00E-I-01 

4.30E + 00 b,s,t 8.40E + 00 
6.10E + 00 
4.10E + 01 

^I^^I^^^^^H'v- ^I^^^^^^^HS 

Ref. 

c,q,s, 

c 
c 
c 

• ' 

• 

RfD 
(mg/kg»d) 

Oral Ref. 

RfD 
(mg/kg»d) 
Inhalation Ref. 

• M i l • » • 1 
6.00E-05 
5.00E-05 
1.30E + 05 
5.00E-04 

4.00E-04 
3.00E-04 
7.00E02 
5.00E-03 
5.00E-04 
5.00E03 
1 .OOE-02 
3.70E-02 
6.00E-02 
1 .OOE 04 
5.00E03 
3.00E-04 
5.00E-03 
2.00E-02 
5.00E-03 
6.00E-01 
7.00E-03 
3.00E-01 

t 

t 
t 
t 

t 
b 
b 
b 
b 

"b 
V 

n 
aa 
e,k 
s 
q 

b.s.t 
b,s,t 

t 

q 
c 

b,r, 

city ; A = human carcinogen; Bl or B2 = probable human carcinooen: 
C B possible fiuman carcinogen; D » not classifiable, (U.S. E 

(b) IRIS Toxicity Database (U.S EPA 1993) ; accessed June 30, 1993. | 
(c) Health Effects Assessment Summary Tables. Annual 1992 (U.S. EPA 1992a). 
(d) Relative Potency Estimates (RPE) for polynuclear aromatic hydrocarbons (1 
(e) RfD derived by T.T. Jarvis and M. F. Jarvis, 1993. 
(f) Oral value adopted as inhalation value. | 
(g) Health Effects Assessment Summary Tables, Annual 1991(U.S. EPA 1991 

»A 1989a). 

CF-C ement Associates 1988) 

d). 

IH^^I I^^HH 
^HHH 
HBMV 

•Hri . ^^1^1 
2.9OE-05I 0 

O B B B '• • 
mjnnj^ 
l i ^ t f i iM 
HI^IIHI 
H ^ H B 
VHv 
4.30E-04 
1.14E-04 
8.60E-05 

e,u 
b,s 
c • • • • 

^^HH 
^̂ ^̂ H ^^^^B 
^ H B 
^^nn 

. 

1 

' 
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TABLE 6.20 Toxicity Data 

a t 

ANALYTE CAS# 
EPA 

WOE(a) Ref. 

CANCER POTENCY FACTOR 
(mg/kg»d)-i F" 

Oral Ref. 
(h) Cancer potency factor assumed same as 1,1-Dichloroethene (CAS 75354). 
(1) Health Effects Assessment Summary Tables, Annual 1990 (U.S. EPA 1990). 
(J) Toxicological Profile for Trichloroethylene (U.S. PHS 1988). 
(k) Derived from MCL or MCLG. | | 
(1) RfD value of Benzoic Acid used as surrogate. 
(m) RfD value for Fluoranthene used as surrogate. 
(n) RfD value for DDT used as surrogate (U.S. EPA 1993). 
(o) IRIS Toxicity Database , as reported in 1991 (U.S. EPA 1993). 
(p) N-Nitrosopyrrolidine used as surrogate (CAS# 930552). | 
(q) Health Effects Assessment Summary Tables, Annual 1993 (U.S. EPA 1993) 

(mg/kg»d)-1 
Inhalation 

(r) Health Effects Assessment Summary Tables, Annual 1993, Supplement (U.S. EPA 1993) 

Ref. 

RfD 
(mg/kg«d) 

Oral Ref. 

... 

RfD 
(mg/kg«d) 
Inhalation 

• 

(s) State of Washington, Department of Ecology (DOE), Update to the Model Toxics Control Act Cleanup Standards Database, 
(s) Ju l ys , 1993 (DOE 1993). 1 | | 
(t) IRIS Toxicity Database (U.S. EPA 1994); accessed January 1994. 
(u) Derived from EPA Clean Air Act, NAAQS. | | | 
(v) RfD from: Drinking Water and Health, National Research Council, 1983. 
(w) WashingtonState Air Toxics Regulations, 1993. I I 
(x) RfD and RfC values for naphthalene (CAS# 91203) used as surrogate. 
(y) RfD and RfC values for pyrene (CASf 129000) used as surrogate. 
U) U.S. EPA, 1992b i 1 1 
(aa) RfD value for fluorine (CAS# 7782414) used as surro| 

Toxicity category not applicable » 
nr ° Not Rated 

• • • 1 
aate. 

1 

^ 

. ' 

Ref. 
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fectors have been applied (e.g., to account for the use of animal data to predict effects on humans). 

No EPA toxicity data exist for TPHs. Thus, TPH was not carried through the risk calculations. The 
components of TPH (e.g., benzene, toluene, ethylbenzene, and xylenes, and napthalenes) are included in the 
risk calculations. Other chemicals not carried through the risk calculations included metals which had 
values less than backgroimd. 

6.1.4 Risk Characterization (Current and Future) 

The CTqjosure point concentrations for each source area (Tables 6.2 through 6.19) were used with the 
toxicity data (Table 6.20) to calculate the risks for carcinogens and noncarcinogens at each ofthe OUl 
source areas. 

Fx>r carcinogens, risks were estimated as the incremental probability of an individual developing cancer 
over a lifetime as a result of e?q)osure to the carcinogen: Excess lifetime cancer risk was calculated from 
the following equation: 

Risk = CDIxSF 

w^ere: 

Risk = a unidess probability (e.g., 2 x 10'̂ ) of an individual developing cancer. 
CDI = chronic daily intake average over 70 years (mg/kg-day). 

SF = slope factor (mg/kg-day)''. 

These risks are probabilities diat are generally expressed in scientific notation (e.g., 1 x 10*̂  or lE-6). 
An excess lifetime cancer risk of 1 x 10^ indicates that, as a reasonable maximum estimate, an individual 
has a 1 in 1,000,000 chance of developing cancer as a result of site-related exposure to a carcinogen over a 
70-year lifi:time tmder the specific exposure conditions at a source area. 

For noncarcinogens, the potentiai effects were evaluated by comparing an e^qiosure level over a 
specified time period (e.g., lifetime) widi a reference dose derived for a similar e:q)osure period. The ratio 
of exposure to toxicity is called a hazard quotient (H(^. By adding the HQs for all contaminants of 
concem within a medium or across all media to ^ ^ d i a given population may reasonably be e7qx)sed, the 
hazard index (HI) can be generated. The HQ is calculated as follows: 

Noncancer HQ = CDI/RfD 

where: 

CDI = duonic daily intake. 
RfD = refinence dose, j, 

CDI and RfD are e7q)ressed in die same units and represent the same eoqiosure period (i.e., chronic, 
subchrcmic, or short term). 

Risk calculations were made for each of die three land-use scenarios, all associated exposure pathways, 
and for two different exposure cases—average eiqiosure and reasonable maximum exposure. 
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Tables 6.21 through 6.26 summarize by source area the risk calculation results. ̂  Each table lists the 
cancer risk and the HI for each exposiuc pathway individually. The values presented are for the reasonable 
maximum exposure case only. A total cancer risk value and a total HI are presented that add all ofthe 
exposure pathway risks together. 

Table 6.21. Summary of Cancer Risk and Hazard Index for the Reasonable Maximum Exposure 
Case, ST20 E-7 Complex 

Exposure Pathway 

Ingestion of groundwater 

Dermal contact during groundwater use 

Inhalation of volatiles during groundwater 
use 

Ingestion of surface soils 

Dermal contact with surface soils 

Ingestion of subsurface soils 

Dermal contact with subsiirface soils 

Inhalation of volatiles from soils 

Ii\halation of resuspended particulates from 
soil 

Ingestion of plants 

Summation for all exposure pathways 

Current Industrial 

Cancer 
Risk 

N/A 

N/A. 

N /A 

Z6&07 

2.6E-08 

20E-08 

l.OE-08 

O.OE+00 

44E-11 

N/A 

3.2E-07 

Hazard 
Index 

N/A 

N/A 

N/A 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

N /A 

0.0 

Land-Use Scenario 

Futiire Industrial 

Cancer 
Risk 

6.1E-04 

l.lE-03 

• 4.5E.03 

16E-07 

Z6E-08 

lOE-08 

l.OE-08 

O.OE+00 

4.4E-11 

N/A 

6.2E-03 

Hazard 
Index 

1.1 
.10 

1,300 

0.0 

OO 

0.0 

0.0 

0.0 

0.0 

N/A 

1,311 

1 
Futiire Residentid | 

Cancer 
Risk 

2.0E4)3 

.1.7E-03 

.7.6E-03 

2.1E4)6 

6 . 0 E ^ 

9.5E-07 

1.1E.07 

OOE+00 

6.6E-11 

5.7E437 

l.lE-02 

Hazard 
Index 

3.1 

15 

1,800 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.02 

1,818 

N / A - not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE: Metals are not included. 
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Table 6.22. Svmunary of Cancer Risk and Hazard Index for the Reasonable 
Maximum Exposure Case, ST20 E-8 Complex 

Exposure Pathway 

Ingestion of groundwater 

Dermal contact during groundwater use 

Inhalation of volatiles during groundwater 
use 
Ingestion of surface soils 

Dertnal contact with surface soils 

Ingestion of subsurface soils 

Dermal contact with subsurface soils 

Inhalation of volatiles from soils 

Inhalation of resuspended particulates from 
soU 

Ingestion of plants 

Summation for all exposure pathways 

Current Industrial 
Cancer 

Risk 

N/A. 

N/A 

N/A 

O.OE+00 

O.OE+00 

1.3E-07 

1.3E-07 

O.OE+00 

O.OE+00 

N/A 

16E-07 

Hazard 
Index 

N/A 

N/A 

N/A 

0.0 

o.p 
0.0 

OO 

0.0 

0;0 

N/A 

0.0 

Land-Use Scenario 

Future Industrial 

Cancer 
Risk 

4.6E-05 

5.9E-05 

3.5E.04 

O.OE+00 

O.OE+00 

1.3E-07 

• 1.3E-07 

O.OE+00 

O.OE+00 

N/A 

4.5E4)4 

Hazard 
Index 

0.11 

1.1 

1.7 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

N/A 

1 9 . 

1 
Future Residential | 

Cancer 
Risk 

1.6E-04 

lOE-05 

5.8E-04 

O.OE+00 

O.OE+00 

6.3E-06 

1.4E-06 

O.OE+00 

O.OE+00 

O.OE+00 

8.5E4)4 

Hazard 
Index 

0.30 

1.6 

24 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.3 

N /A " not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE- Metals are hot included. 
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Table 6.23. Siunmary of Cancer Risk and Hazard Index for the Maximum Exposure Case, 
ST20 E-9 Complex 

Exposure Pathway 

Ingestion of groundwater 

Dermal contact during groundwater use 

Inhalation of volatiles during groundwater 
use 

Ingestion of surface soils 

Dermal contact with surface soils 

Ingestion of sxibsurface soils 

Dermal contact with subsurface soils 

Inhalation of volatiles from soils 

Inhalation of resuspended particulates from 
SOU 

Ingestion of plants 

Summation for all exposure pathways 

Current Industrial 

Cancer 
Risk 

N/A 

N/A 

N/A 

9.1E-07 

9.1E-07 

47E-07 

4.7E-07 

6.0E-09 

7.8E.11 

N /A 

27E-06 

Hazard 
Index 

N/A 

N/A 

N/A 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

N / A 

0.0 

Land-Use Scenario 

Future Industrial 

Cancer 
Risk 

1.2E-03 

1.5E^ 

8.8E-03 

9.1&07 

9.1E-07 

4.7E-07 

•47E-07 

6.0E-09 

7.8E-U 

N/A 

1.2&02 

Hazard 
Index 

0.69 

7.3 

8.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

N /A 

16 

1 
Fut»«e Residential 1 
Cancer 

Risk 

3.9E-03 

25E-03 

1.5E-02 

6.6E-06 

21E06 

4.9E.06 

1.4E-07 

6.0E-09 

1.2E-10 

1.4&05 

21E-02 

Hazard 
Index 

20 

10 

12 

0.0 

OO 

0.0 

0.0 

0.0 

0.0 

0.0 

24 

N/A • not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE: Metals are not iiududed. 
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Table 6.24. Simimary of Cancer Risk and Hazard Index for the Reasonable Maximum 
Exposure Case, ST48 

Exposure Pathway 

Ingestion of groundwater 

Demial contact during groundwater use 

Inhalation of volatiles during groundwater use 

Ingestion of surface soils 

Dermal contact with surface soils 

Ingestion of subsurface soils 

Dennal contact with subsurface soils 

Inhalation of volatiles from soils 

Inhalation of resuspended particulates from soil 

Ingestion of plants 

Summation for all exposure pathways 

Land-Use Scenario | 

CuiTcnt Industrial 

Cancer 
Risk 

N/A 

N/A 

N/A 

1.2E-06 

l.OE-06 

2JZE-07 

2.2E-08 

8.1E-09 

IJE-IO 

N/A 

2.4E-06 

Hazard 
Index 

N/A 

N/A 

N/A 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

N/A 

0.02 

Future Industrial 

Cancer 
Risk 

2.7E-04 

3.4E-04 

2.0E.03 

1.2E-06 

l.OE-06 

2.2E.07 

2.2E-08 

• 8.1E-09 

1.2E-10 

N/A 

2.6E-03 

Hazard 
Index 

1-4. 

2.6 

4.1 

0.02 

0.0 

0.0 

0.0 

0.0 

0.0 

N/A 

8.2 

Future Residential | 

Cancer 
Risk 

9.0E.O4 

5.8E-04 

3.4E-03 

9.2E-06 

25E-07 

., lOE-05 

2.3E4)6 

8.1E-09 

1.7E-10 

1.6E-05 

4.9E4)3 

Hazard 
Index 

3.8 

3.7 

5.8 

0.15 

0.01 

0.08 

0.01 

0.0 

0.0 

0.07 

14 

N/A = not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE: Metals are not incltided. .. 
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Table 6.25. Summary of Cancer Risk and Hazard Index for the Maximum Exposure Case, 
ST49 

Exposure Pathway 

Ingestion of groundwater 

Dermal contact during groundwater use 

Inhalation of volatiles during groimdwater 
use 

Ingestion of surface soils 

Dermal contact with surface soils 

Ingestion of subsurface soiis 

Dermal contact with substirface soils 

Inhalation of volatiles from soils 

Inhalation of resuspended particulates from 
soil 

Ingestion of plants 

Summation for all exposure pathways 

Current Industrial 

Cancer 
Risk 

N /A 

N/A 

N/A 

4.4E-07 

44E.07 

7.7E-10 

7.7E-10 

3.4E-08 

1.3E-11 

N/A 

9.1E4)7 

Hazard 
Index 

N/A 

N/A 

N/A 

0.01 

0.01 

oo 
0.0 

0.0 

0.0 

N/A 

0.02 

Land-Use Scenario 

Future Industrial 

Cancer 
Risk 

1.4E-06 

4.1E.05 

1.2E-05 

4.4E-07 

4.4E.07 

7.7E-10 

7.7E-10 

••.3.4&08 

1.3E-11 

N/A 

5.5E4)5 

Hazard 
Index 

019 

o.O 
0.0 

0.01 

0.01 

0.0 

0.0 

0.0 

0.0 

N/A 

0.21 

1 
Future Residential | 

Cancer 
Risk 

4.7E-06 

6.8E-05 

20E-05 

3.4E-06 

9.9E-07 

3.7E-08 

8.0E-09 

3.4&08 

1.9E-11 

4.3E-05 

1.4E-04 

Hazard 
Index 

0.55 

0.0 

.0.0 

0.08 

0.02 

0.0 

0.0 

0.0 

0.0 

0.72 

1.4 

N /A •• not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE: Metals are not included. 
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Table 6.26. Summary of Cancer Risk and Hazard Index for the Reasonable Maximum 
Exposure Case, Blair Lakes 

Exposure Pathway 

Ingestion of groundwater 

Deraiai contact during groundwater use 

hihalation of volatiles during groundwater 
use 

Ingestion of sur&ce soils 

Oennal contact widi surface soils 

Ingestion of subsur&ce soils 

Dennal contact with subsurface soils 

Inhalation of volatiles from soils 

Inhalation of resuspended particulates from 
soil 

bgestion of plants 

Sununation for all exposure pathways 

Land-Use Scenario | 

Cuirent Industrial 

Cancer 
Risk 

N/A 

N/A 

N/A 

l.OE-08 
(1.5E-06) 

l.OE-08 
(1.6E-07) 

1.4E-09 
(5.7E4)7) 

1.4E-09 
(5.9E-08) 

4.0E-07 
(4.3E-07) 

8.9E-13 
(I.IE^S) 

N/A 

4.3E-07 

Hazard 
Index 

N/A 

N/A 

N/A 

0.0 
(0.06) 

0.0 
(0.01) 

0.0 
(0.01) 

0.0 
(0.0) 

0.0 
(0.0) 

0.0 
(0.0) 

N/A 

0.0 

Future Industrial 

Cancer 
Risk 

2.4E-05 
(5.2E-04) 

2.8E-05 
(2.9E-05) 

1.7E-04 
(1.7E-04) 

l.OE-08 

l.OE-08 
(1.6E-07) 

1.4E-09 
(5.7E-67) 

1.4E.09 
(5.9E4)8) 

4.0E-07 
(4.0E-07) 

8.9E-13 
(1.1E^8) 

N/A 

2.2E-04 

Hazard 
Index 

3.1 
(63.24) 

3.6. 
(3.8) 

2.4 
(2.4) 

0.0 
(0.06) 

0.0 
(0.01) 

0.0 
(0.01) 

0.0 
(0.0) 

0.0 
(0.0) 

0.0 
(0.0) 

N/A 

9.1 

Future Residential | 

Cancer 
Risk 

8:iE-05 
(1.7E-03) 

4.6E-05 
(4.9E-05) 

2.9E-04. 
(2.9E-04) 

8.1E-08 
(1.2E-05) 

2.3E-08 
(3.7E-07) 

6.5E-08 
(2.8E.05) 

1.4E-08 
(6.1E^7) 

4.0E-07 
(4.0E-07) 

1.3E-12 
(1.6E.08) 

2.7E-05 
(3.8E-05) 

4.4E-04 

Hazard 
Index 

8.6 
(177) 

5;i 
(5.3) 

3.3 
(3,3) 

0.0 
(0.41) 

0.0 
(0.01) 

0.0 
(0.i58) 

'0.0 
(0.01) 

0.0 
(0.0) 

oo 
(0.0) 
0.0 

(4.1) 

UL^ 
N/A = not analyzed because the pathway was not considered complete under this land-use scenario. 
NOTE: Values in parentheses are the respective cancer risk and hazard index when detected metals are included as site 
contaminants. 
NOTE: Metals are not included 

The summation for all exposiire pathways excludes the contribution fiom potential background metals. 
Some areas of Fairbanks, Alaska, are noted for elevated concentrations of metals, in particular iron, 

manganese, and arsenic in die groundwater (Cederstrom 1963; Nelson 1978; Krumhart 1982; Weddleton et 
al. 1989). These metals and several others including antimony, arsaiic, beryllium, cadmium, and 
manganese were found to occur at elevated concentrations at OUl. Many of diese metals exceed risk-
based screening concentrations, and background samples for bodi soil and groundwater were collected to 
help identify which metals could be considered equivalent to site background and not the result of base 
activities. 

A tisk for metals that exceeded the screening criteria were determined and presented in ̂ pendix A of 
the OUl baseline risk assessment (U.S. Air Force 1994b). Tliese risks, however, were not carried through 
to the summary risk tables, because either the metals did not exceed background for metals at the base, 
there were no EPA toxicity values established (lead), or diere was no identifiable anthropogenic source for 
the metal (manganese). At the remote Blair Lakes Target Facility, baclground metals were established for 
the soils, but not for the groundwater because no upgradient background wells were available. No 
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background data exist for several metals. Section E.3 ofthe 0U2 baseUne risk assessment (U.S. Air Force 
1993b) discusses metal concentrations in groundwater for v^ch no background data exist. No background 
data exist for sur&ce waters. 

Because risk assessments were performed on sbc sets of source areas at OUl, this record of decision 
does not present quantified carcinogenic risks and HQs for each contaminant of concern in each expostire 
medium for each exposure pathway. Appendix A ofthe OUl baseUne risk assessment (U.S. Air Force 
1994b) summarizes these data. 

The major contributors to risk by sotirce area and media are summarized in table 6.27. The major 
contributors targeted for cleanup for both soil and groimdwater are the BTEX compotmds (benzene, 
ethylbenzene, toluene^ and xylenes). FoUowing is a brief summaiy ofthe risks associated with each source 
area. 

ST20 (E-7, E-8, and E-9 Complexes) RefueUng Loop 

Tables 6.21, 6.22, and 6.23 indicate that excess cancer risk to human health in the fiiture residential 
land-use scenarios present an unacceptable risk (greater than 1 in 10,000) at ST20 (E-7, E-8, and 
E-9 Conqjlexes). Furthermore, the HI is greater than 1 in each site. Bas«l on these estimates, the primary 
exposure pathway of concem for the sites in ST20 under aU land-use scenarios is the prolonged contact, 
consumption, and inhalation of vapor from contaminated groundwater. 

The contaminants of concem m groundwater are primarily BTEX. Contaminants of concem which 
are not targeted for cleaniq) because they were detected m one sample fi'om one location include 
acetophenone in groimdwater at E-7 and vinyl chloride in soU and chlorobenzene in groundwater at E-9. 
Additional samples wiU be coUected during the remedial design for OUl to verify that these chemicals are 
not present. 2-methylphenol and 4-methylphenol in the groundwater at E-7 are not targeted for cleanup 
because their contribution to risk is low and their removal wiU not significantiy impact the risk level at this 
site. Contamination of subsur&ce soil (m die smear zone) also presents a fimire risk by leaching of 
hazardous constituents into groundwater at each ofthe sites in ST20 (E-7, E-8, and E-9 Complexes). 

ST48 Power Plant 

At ST48 (Table 6.24) an excess cancer risk to human healdi in a future residential land-use scenario 
presents an unacceptable risk (greater than 1 in 10,000). Furthermore, the HI is greater than 1. Based on 
these estimates, die primary exposure padiway of concem for die sites in ST48 under aU land-use scenarios 
is the prolonged contact, consumption, and inhalation of vapor firon contaminated groundwater. 
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Table 6.27 Major Contributors to Risk by Source Area and Media 

Source Area 

ST20 E-7 Complex 

ST20 E-8 Complex 

. . . 

ST20 E-9 Complex 

ST48 

ST49 

Blair Lakes" 

Contaminants by Media 

SoUs* 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Benzehe 
Toluene 
Ethylbenzene 
Xylenes 

Benzene 
Tohiene 
Ethylbenzene 
Xylenes 

"VTmyl chloride' 

Benzene 
Toluene 
Ethylbenzene 
Xjdenes 

Chlordane* 
Dieldrin* 

Benzene 
Tohiene 
Ediylbenzene 
Xjdenes 

Groundwater 

Benzene 
Toluene 
Ethylbenzene 
Xylenes 

Acetophenone" 
2-methylphenol'' 
4-methylphenol'' 

Benzoic 
Toluene 
Xylenes 

Benzene 
TohiCTe 
Ethylbenzene 
Xylenes 

Chlorobenzene' 

Benzene 
Toluene 
Xylenes 

trans-1,2-dichloroethylene' 
Tetrachloroetiiene'' 

— 

Benzene 
Tohioie 
Ethylbenzene 
Xylenes 

Chloromediane'' 
2^nethylnaphdialene'' 

^Including fuel saturated soils in die smear zone. 
"Blair Lakes is SSSO, SS51, SSS2, SS53, and DP54. 

'Contaminant Detected Infrequratiy. WiU be monitored to verify absence. 
''Contribution to risk low. Targeting these chemicals wUl not significantiy impact risk level. 
The cumulative risk for ST49 is widiin die accqitable risk range; therefore, no additional monitoring for 

these compounds wiU occur. 
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The contaminants of concern in groundwater are BTEX and the chlorinated solvents, tetrachloroethene 
and trans-1,2-dichloroethylene. Trans-1,2-dichloroethylene in the groundwater is not targeted for cleanup 
because it was detected in one sample fiom one location. Additional samples wUl be coUected during the 
remedial design for OUl to verify that this chemical is not present. Tetrachloroethene in the groundwater is 
not targeted for cleanup because its contribution to risk is low. Removal of this chemical wiU not 
significantiy impact the risk level at this site. Benzene, ethylbenzene, and toluene contamination of subsur­
fece soU may also present a future risk to groundwater. 

ST49 Alert Hanger 

The only e?q>osure pathway of potential concern for ST49 is the consumption and use of contaminated 
groundwater (Table 6.25). The cumulative risk firom aU potential pathways does not present an 
unacceptable risk. Contaminants of concem at this source area are residual amounts of chlordane and 
dieldrin in the sediments and sur£ace sod at locations upgradient and downgradient of the source area 
proper. These chemicals are the byproducts ofthe breakdown of pesticides which are widespread and the 
result of past basewide spraying. The pesticides were evaluated in the risk assessment and were within 
acceptable risk ranges. 

SSSO, SS51, SSS2, SS53, and DP54 Blair Lakes 

At Blair Lakes (SSSO, SSS 1, and SS52) an excess cancer risk to human health in a fiiture residential 
land-use scenario presents an unacceptable risk (greater than 1 in 10,000). Furthermore, the HI is greater 
than 1 (Table 6.26). Based on these estimates, the primary exposure pathway of concem for the source 
areas at Blair Lakes under aU land-use scenarios is die prolonged coitact, consumption, and use of 
contaminated groundwater. Chloromethane and 2^nethyln^nhalene in the groundwater are not targeted for 
cleanup because their contribution to risk is low and their removal wiU not significantiy inq)act the risk 
level at this site. 

No risk assessment was performed on SSS3 and DPS4 because the concentration ofthe contaminants 
at these source areas were bdow risk-based screening concentrations. 

6.1.5 Uncertainty 

Health risk assessment methodology has inherent uncertainty associated with how accurately the 
calculated risk estimates represent the actual risk. The effects ofthe assumptions and the uncertainty 
foctors may not be known. UsuaUy, the effect is difficult to quantify numericaUy (e.g., in terms of an error 
bar). As a result, the efifect is discussed qualitatively. Some ofdieassunqjtions and uncertainty factors 
associated with die baseUne risk assessment include the foUowing. 

• This assessment used EPA Region 10 de&uh exposure parameters for most calculations. Some of 
these parameters are not realistic for a subarctic cUmate (may overestimate risk). 

• Existing concentrations are assumed to be the concentrations or exposure source terms in the future. 
No reduction from natural d^radation and attoiuatitm over time is taken into account. No increase 
because of additional contamination is assimned. Potentiai d^radation products of existing organic 
contaminants (e.g., benzene) are not considered (may overestimate or under estimate risk). 
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• The groundwater detection limits for some organic and inorganic contaminants, especially PAHs, 
higher than risk-based screening concentrations (may underestimate risk). 

are 

• Most san:q}ling at the OUl source areas was conducted during the late spring. Seasonal changes may 
impact soils and groundwater contamination (may overestimate or underestimate risk). 

e Risk values calculated for lead in groundwater were based on unfihered samples of groundwater. Lead 
values firom unfiltered samples reflect in part the sediment fiaction of lead dissolved by acid 
preservatives used during sampUng. AU samples filtered before contact with acid preservatives 
were below action levels. 

• The natural background concentrations of metals in the Blair Lakes area groundwater is not known 
with certainty. The sediments in the area are known to be highly mineraUzed. Because no source of 
metals contamination is evident, the summary risk numbers do not include metals. However, risks 

"^or metals are presented in Appendix A ofthe OUl baseline risk assessment. 

• Sur&ce soil sanq)les were composited frtnn three to five locations. They may have missed hot spots of 
surfece contamination (may underestimate risk). 

• Comprehensive soU analyses were analyzed where TPH was most concentrated. This analysis may not 
have been die most representative of volatile and semivolatUe contamination (may underestimate 
risk). 

6.2 Environmental Risks 

No acute ecological hazards were identified at OUl and these areas do not appear to be acting as a 
source of surfece water or sediment contamination. Pesticides were detected in die sediment and surfece 
soU near GarriscHi Slough at locations both upgradient and downgradient of ST49, which Is near the 
slough. The pesticides are believed to be residual concentrations fiom previous base activities and are not 
directiy related to ST49. Cumulative contaminant concentrations basewide firom past releases are being 
reviewed under the sitewide OU. 
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7.0 Description of Altematives 

A feasibihty study (FS) was performed as part of tine OUl RI/FS process. This section of the 
record of decision describes the remedial altematives proposed in the FS. For more details, see 
die FS (U.S. Air Force 1994c). 

7.1 Remedial Action Objectives 

Remedial action objectives (RAOs) are developed to specify actions and contaminant levels 
necessary to protect human health and the environment RAOs define the contaminants of 
concem, exposure routes and receptors, and remediation goals, which «ire defined as an 
acceptable contaminant level for each exposure route. The RAOs for the OUl source areas are 
summarized in Table 7.1. The results of the baseline risk assessment (U.S. Air Force 1994b) are 
used to detennine the potential for current or future risk from a given source area and to 
identify acceptable contaminant levels for each exposure pathway. Health-based appUcable or 
relevant and appropriate requirements (ARARs) are also used to establish remediation goals 

Table 7.1. Remedial Action Objectives for Environmental Media 

Remedial Action Objectives I 

Groundwater 

Environmental Media 

For Human Health 
Prevent use of water having carcinogens (benzene) in 
excess of MCLs 

Prevent use of water having noncarcinogens (toluene, 
ethylbenzene, xylenes, naphthalenes, total lead) in excess 
of MCLs or reference doses 

For Environmental Protection 

Restore aquifer to its designated beneficial use as a 
drinking water source 

Soil 

For Environmental Protection 

Prevent migration of contaminants duat would result in 
groimdwater contannination in excess of MCLs or health-
based levels 

MCL = maximum contanunant level 

when they are available. In addition, groundwater concentrations are compared to drinking 
water standards as specified by EPA's groimdwater protection strategy. The goal of EPA's 
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Superfund approach is to return usable groundwaters to their beneficial uses v^thin a 
timeframe that is reasonable given the particular circumstances of the source area. 

To achieve these objectives, remediation goals (Table 7.2) that identify acceptable BTEX 
levels in soils and groundwater have been developed from risk-based concentrations and 
chemical-specific ARARs. The priihary RAO is protection of groimdwater. The secondary 
remediation goals developed for soil are based on fate and transport modeling and may be 
modified if additional information indicates that an altemative level of soil remediation 
protects groundwater. 

Table 7.2. Final Remediation Goals 

Constituent 

Benzene 

Toluene 

Etiiylbenzene 

Xyleries 

Groundwater 
(Hg/L) 

5-

1,000« 

70O' 

10,000 

Sod and Shallow 
Sediments (mg/kg) 

0.2b 

80b 

140b 

760b 

•Based on chemical-specific applicable or relevant and 
appropriate requirements. 
bBased on leaching to groundwater (Appendix D of U.S. Air 
Force 1994c). 

7.1.1 Sotuce Area ST20 (E-7, E-8, and E-9 Complexes) 

Based on findings of the remedial investigation and baseline risk assessment, the E-7, E-8, 
and E-9 Complexes require remedial action because of the potential risk from unrestricted 
domestic use of groundwater. These source areas are characterized by petroletun-derived 
contaminants (BTEX) in ttie soil and groundwater, and floating fuel in tiie smear zone at the 
top of the water table. The potential risks are primarily associated with BTEX in the 
grotmdwater. The soils do not pose an unacceptable risk because of ingestion or dermal 
contact undn either tiie current industrial or future residential scenarios. However, residual 
contamination in die soil and smear zone may be a continuing source of releases to tiie 
groundwater, and, therefore, may also contribute to die potential risk. 

7.1.2 Sooice Area ST48 

Based on findings of the remedial investigation and tiie baseline risk assessment, ST48 
requires remedial action because of the potential risk from unrestricted domestic use of 
groundwater. ST48 is characterized by petroleum-derived contaminants (BTEX) in tiie soil and 
groundwater, and floating fuel in the smear zone at the top of the water table. The potential 
risks are primarily associated with BTEX in the groundwater. The soils do not pose an 
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unacceptable risk because of ingestion or dermal contact under either the current industrial or 
future residential scenarios. However, residual contamination in the soil and smear zone may 
be a continuing source of releases to the groundwater, and, therefore, may also contribute to 
the potential risk. 

7.1.3 Source Area ST49 

For ST49, the cumulative risk from all current and future potential pathways is within 
acceptable regulatory levels. However, groundwater concentrations exceeded the MCL for 
benzene in one well by approximately 3 ug/L in 1993. Wells surrounding ST49 contained 
benzene below the 5 ^g/L MCL. Soil and groundwater concentrations are protective of human 
health and the environment and, therefore, no remedial action is required at ST49. 

Although no action is required under CERCLA, the U.S. Air Force will remove the tanks at 
ST49 as part of the Underground Storage Tank Program. The U.S. Air Force will also continue 
to morutor groundwater for a minimum of 5 years to ensure protection of human health and 
the environment Monitoring data will be resolved after 5 years to determine if monitoring 
should continue. 

7.1.4 Sotuce Areas SSSO, SS51, SS52, SS53, and DP54 

Based on findings of the remedial investigation and the baseline risk assessment, SSSO, 
SS51> and SS52 require remedial action because of die potential risk from unrestricted domestic 
use of groundwater. These source areas are characterized by petroleum-derived contaminants 
(BTEX) in the soil and groundwater, and floating fuel in the smear zone at the top of the water 
table. The potential risks are primarily associated with BTEX in die groundwater. The soils do 
not pose an unacceptable risk because of ingestion or dermal contact under eitiier the current 
industrial or future residential scenarios. However, residual contamination in the sod and 
smear zone may be a continuing source of releases to die groundwater, and, therefore, may 
also contribute to the potential risk. 

Additional remedial investigations will also be conducted near well 50M05 where an 
unidentified source of contamination appears to be releasing BTEX to die groimdwater. Sod 
and groundwatCT sampling will be conducted to identify tiie source of contaminatioa 

SS53 

No indication exists of surface contamination left from the original fuel spill, and a very 
small amount of fuel contamination remains in the groundwater, below regulatory linuts. The 
cumulative risk from all current and future potential pathways is within acceptable regulatory 
levels. Soil and groundwater concentrations are protective of human healtii and the 
environment and, therefore, no remedial action is required at S553. 
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DPS4 

Extensive characterization of DP54 indicates that no buried drums exist as an original 
anecdotal report indicated. This source area does not contribute additional health risks to 
humsms or the environment 

7.2 Remedial Altematives 

Four altematives were developed in the FS and analyzed in detail. Three of these 
altematives were considered for implementation and presented in the Proposed Plan. The 
altemative that was not carried tiirough was groundwater containment altemative. After 
consideration, it was determined that the containment altemative was not a feasible altemative 
because the volume of water that would have to be pumped to establish containment was too 
large. "This altemative is nearly identical to the in situ alternative with the addition of 
groundwater containment through pumping. The three altematives are described in 
Sections 7.2.1 t h r o u ^ 7.2.3. ARARs for each altemative are summarized in Table 7.3. 

7.Z1 Alternative 1: No Action Alternative -

Under this altemative, no action would be taken to remove the floating fuel or remediate 
contaminated soils or groundwater. No monitoring of soil or groundwater would be 
conducted. This altemative is required under tiie National Contingency Plan and provides the 
baseline against which the otiier altematives are compared. 

7.2.2 Alternative 2: In Situ Altemative 

This altemative addresses groundwater contamination by source reduction in the subsurface 
and smear zone sods. 

This altemative may employ passive skimming devices where free product is sufficiendy 
mobile to flow, vnthout an induced gradient into weUs and trenches. This altemative will also 
utilize a bioventing/soil vapor extraction system to enhance bioremediation and volatilization 
of petroleum contamination in tiie vadose zone and smear zone. The system may be operated 
in the air injection or air witiidrawal mode with wells installed from below ground surface to 
several feet below the water table as needed to effectively remove petroleum contamination 
from the subsurface and smear zone soils. Although air emission controls will be installed on 
the system if needed, the system will be designed and operated to minimize the need for air 
emission controls. 

The frequency of sv^tching between air withdrawal and air injection will be determined during 
remedial design/remedial action. Since both systems will use the same plumbing systems, 
switching between air injection and air withdrawal will be readily implementable. Passive or 
active heating of the soil will be an option to enhance biodegradation, if appropriate. 
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Table 7.3. Relationship Between Apphcable or Relevant and Appropriate 
Requirements and Altematives 

Applicable or Relevant and Appropriate 
Requirements 

AppUcable Regulations and 
Codes 

Remedial 
Altematives 
1 2 3 

Action-Specific | 

Alaska SoUd Waste Management 

Alaska Hazardous Waste Regulations 

RCRA Land Disposal Restrictions 

RCRA Waste Piles Regulations 

Federal Qean Air Act 

AWQC and Alaska Discharge Standards 

18 AAC 60 

18 AAC 62 

40 CFR 268 

40 CFR 264.251 

42 u s e 7401 

AWQC §304/18 AAC 70 
• • • 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Chemical-Specific j 

MCL, non-zero MCLGs, and Action Levels 

Alaska Water Quality Standards 

Alaska Oil Pollution Regulations 

Alaska Regulations for Leaking 
Underground Storage Tanks 

40 CFR 141/18 AAC 80 

18 AAC 70 

18 AAC 75 

18 AAC 78 

R 

A 

A 

R 

R 

A 

A 

R 

A = applicable. 
AWQC = Alaska Water Quality Control 
MCL = maximum contaminant level 
MCLG = maximum contaminant level goal 
R = relevant and appropriate. 
RCRA = Resource Conservation and Recovery Act. 

Exposures to contaminated groundwater wiU be prevented through institutional controls. 
Institutional land use controb will be designed to prevent exposure to contaminated 
groundwater and will involve prohibiting the installation and use of any well for drinkmg 
water that could extract contaminated groundwater or affect the movement of contaminated 
groundwater. To ensure long-term integrity of the above land use controls, the Air Force will 
ensure that to the extent tiiat groundwater contamination remains above unacceptable levels, 
deed restrictions or equivalent safeguards wdl be implonented in tiie event that property 
containing such contamination is transferred by tiie Air Force. Institutional controls 
prohibiting domestic use of groundwater within the contaminated area will remain in place for 
as long as the contaminant concentrations in groundwater exceed MCLs. Drinking water wiU 
continue to be supplied to the area from the main base water supply system. Groundwater 
monitoring will be conducted to evaluate contaminant migration and compUance with final 
remediation goals. 
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7.2.3 Altemative 3: Removal Altemative 

This altemative removes known subsurface soil hotspots to the extent practicable. 
Unsaturated soils (vadose and upper portion of the smear zone) that exceed the final 
remediation goals for protection of groundwater would be excavated where feasible without 
disrupting base activities and use of facilities. Because the source areas are adjacent to fuel 
outiets, above-ground and below-ground storage tanks, pipelines, buildings, and other 
facilities, only a small portion of the soil contaminated above final remediation goals may 
actually be excavated. The excavated soils could be treated by ex situ bioremediation (e.g., 
composting). 

Also, this altemative would install product and groundwater extraction wells with dual-
phase active skimmer pumps to remove the floating fuel and contaminated groundwater. The 
use of dual-phase pumps would create a small localized cone of depression in the water table, 
enharicing free phase fuel flow to the skimming wells. The effectiveness of active skimming 
will be evaluated before full-scale implementation. The extracted groundwater would be 
ta-eat^d by air stripping and carbon adsorption to remove the VOCs. Pretreatment to remove 
metals may be required to prevent equipment fouling and to meet discharge limits. Air 
pollution controls woidd be installed if needed to protect of human health or comply with 
ARARs. 

This altemative addresses groundwater contamination by extraction and treatment It does 
include active remediation of the floating product and die smear zone soils where they are 
accessible. A significant volume of soils may not be accessible for excavation. 

Exposures to contaminated groundwater wiU be prevented tiirough institutional controls. 
Institutional land use controls will be designed to prevent exposure to contaminated 
groimdwater and vydll involve prohibiting die installation and use of any weU for drinking 
water that could extract contaminated groundwater or affect tiie movement of contaminated 
groundwater. Sitemaps will be developed showing areas currentiy and potentially impacted 
by groundwater contaminants. This information can be referenced during base permitting 
procedures. To ensure long-term integrity of the above land use controls, the Air Force will 
ensure that, to the extent that groundwater contamination remains above unacceptable levels, 
deed restrictions or equivalent safeguards will be implemented in the event that property 
containing such contamination is transferred by the Air Force. Institutional controls 
prohibiting domestic use of groundwater witiiin die contaminated area would remain in place 
for as long as the contaminant concentrations in groundwater exceed MCLs. E}rinking water 
would continue to be supplied to the area from the main base water supply system. 
Grouridwater monitoring would be conducted to evaluate contaminant migration and 
compliance with final remediation goals. 
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8.0 Summary of the Comparative Analysis of Altematives 

In accordance with federal regulations, the three cleanup altematives were evaluated based 
on the nine criteria presented in the National Contingency Plan. The results of this evaluation 
are discussed in this section and depicted in Table 8.1. 

8.1 Overall Protection of Human Health and the Environment 

All of the altematives, except altemative 1, would use institutional controls to prevent the 
use of contaminated groundwater until cleanup standards are achieved. Altemative 2 would 
provide the greatest protection and degree of cleanup by treating petroleum contamination in 
the sods and protecting against future groundwater contanunation. Altemative 3 would 
provide limited protection by treating some of the sod contamination and partially reducing 
the source of groundwater contamination by active groundwater treatment Altemative 2 does 
not treat current groundwater contamination but focuses on removal of its source and thus 
prevents future groundwater contamination. Altemative 3 includes removal of sod hot spots 
but focuses on groundwater treatment to effect site cleanup. Altemative 2 addresses the 
contamination before it has a chance to spread further while altemative 3 requires the 
contamination to dissolve into the groundwater where it is removed by pumping and tiien 
treated above ground. 

Table 8.1. Criteria for Comparison of Altematives 

Evaluation Criteria 

Long-term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, and 
Volume 

Short-term Effectiveness 

Implementability 

Cost 

Ranking 1 

Altemative 1 

Worst 

Worst 

Worst 

Best 

Best 

Altemative 2 

Good 

Best 

Good 

Good 

Good 

Altemative 3 

Good 

Poor 

Good 

Poor 

Poor 
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8.2 Compliance with Applicable or Relevant and Appropriate 
Requirements 

Alternative 2 would be expected to achieve groundwater cleanup standards more rapidly 
than the other altematives, although altematives 1,2, and 3 all rely on natural processes to 
slowly decrease petroleum concentrations in the groundwater. 

Altematives 2 and 3 would be designed and implemented to meet all state and federal 
ARARs, including air emission limitations, surface water discharge limits, and disposal of 
byproducts from the groundwater treatment activities. 

8.3 Long-Term Effectiveness and Permanence 

Alternatives 2 and 3 rank equally witii respect to long-term effectiveness and permanence. 
Altemative 2 would address sub-surface soils, including the smear-zone soils on top of the 
groundwater. Therefore, altemative 2 would achieve tiie best treatment of soils that are 
continuing to contaminate the groundwater before those contaminants are leached into the 
groundwater. 

Altemative 3 includes selective excavation of soils, but large volumes of contaminated soils 
could not be excavated because of the presence of pipelines, tanks, and operating systems in 
die area. Altemative 3 addresses contamination in the smear-zone soils by relying on those 
contaminants leaching into the groundwater where they would be extracted and treated above 
ground. Over the long term, altematives 2 and 3 would both reduce the magnitude of residual 
risk; however, altemative 2 is anticipated to be completed more quickly than altemative 3. 

8.4 Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative 2 would result in the greatest reduction in toxicity, mobility, and volume of 
contamination by treating contamination in the soil and smear zone above tiie groundwater 
before it has a chance to spread into tiie groundwater. Altemative 3 is less effective in 
reducing contaminant mass tiian altemative 2 because it depends on the spreading of 
contaminants into the groundwater before they can be treated. The recovery of the dispersed 
mass of contaminants in alternative 3 will be lower than if tiie contamination could be treated 
before it spread. Both altematives include treatments tiiat are irreversible. The residual 
contamination remaining after treatment would be smaller for altemative 2 than altemative 3. 

Altemative 1 would not reduce the toxicity, mobility, or volume of tiie contaminants by 
other than natural processes. 
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8.5 Short-Term Effectiveness 

None of the altematives would be expected to pose an unacceptable risk to residents or 
workers during implementation. AU potential impacts from construction and system operation 
would be readily controlled using standard engineering controls and practices. 

Altemative 2 would be expected to cleanup the sods, including the smear zone, in the 
shortest amoimt of time, thus eliminating the source of groundwater contamination. 

Altemative 3 would require much more time than altemative 2 to achieve soil cleanup 
because of the inability to excavate all the contaminated soils, especially those in the smear 
zone on top of the groundwater. Although altemative 3 would include more extensive 
groundwater extraction and treatment whether or not the groundwater treatment would be 
able to achieve cleemup standards faster than natural processes is questionable because of the 
large amounts of remaining sod contamination that wouldcontinue to contaminate the 
groundwater. 

8.6 Implementability 

All altematives would use readily available technologies and would be feasible to construct 
Altemative 1 would be readily implem.entable because it would require no additional action 
otiier than monitoring and/ or institutional controls. 

The success of removing petroleum products on top of the groundwater as a part of 
, Altematives 2 and 3 depends on die amount of petroleum product that flows into the collection 
system. Effective collection of petroleum is difficult witii the thin layers of petroleum products 
and the large fluctuation in groundwater levels found at Eielson AFB. 

The technologies included in Altemative 2 for tiie removal of petroleum contamination are 
being implemented at three otiier fuel-contaminated areas at Eielson AFB. The results to date 
have been encouraging. These technologies appear to be the most effective method for treating 
tiie smear-zone soils on top of the groundwater where much of tiie residual petroleum 
contamination remains. 

Altemative 3 would be poor in effectiveness and implementablity because it is not possible 
to excavate large volumes of contaminated soil near pipelines, tanks, and operating systems, 
nor in the smear-zone soil Furthermore, a l thou^ groundwater extraction and treatment is a 
commonly used technology, its effectiveness in achieving groundwater cleanup standards is 
not well established. 
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8.7 Cost 

On the basis of the information avadable at the time the altematives were developed, the 
estimated cost for each altemative is presented in Table 8.2. The cost estimates are order-of-
magnitude estimates with an intended accuracy of +50% and -30%. The accuracy limits are 
based on EPA (1988) guidance. 

Table 8.2. Cost of Altematives 

Source Area and Type of Cost* 

ST20, E-7 Complex 
Capitalb 
Total' 

ST20, E-8 Complex 
Capital 
Total 

ST20, E-9 Complex 
Capital 
Total 

ST48 
Capital 
Total 

SSSO, SS51, and SS52: Blair Lakes 
Capital 
Total 

Altemative 1 ($) 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 

N / A 
N/A 

Altemative 2 ($) 

760,000 
2,520,000 

245,000 
1,425,000 

•" 

745,000 
3,245,000 

904,000 
3,060,000 

360,000 
1,945,000 

Altemative 3 ($) 

1,380,000 
4,900,000 

1,130,000 
4,500,000 

5,900,000 
5,900,000 

1,580,000 
5,100,000 

230,000 
1,100,000 

N / A = not applicable. 
•Cost estimates are roiig^ use only for comparison among altematives. 
bCapital costs include design, equipment, installation, and startup costs. 
'Total costs include capital costs plus 30 years of operation at 5% inflation. 

The cost estimates should only be used for comparison between altematives, and not for 
comparisons with otiier facilities, especially ii die other areas are in die lower 48 states where 
costs are lower. Cost estimates, botii capital and operations and rnaintenance, are elevated 
because of 1) Alaska labor rates that are 30% higher, and 2) major equipment costs that are 25% 
higher. Materials costs were estimated to be comparable with those in the lower 48 states. 

The system described in altemative 3 would be implemented in phases, based on actual 
conditions found in the field. The costs included in Table 8.2 are conservative because all 
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system components were assumed to be required. If some of the components are not required, 
the actual costs may be significantly lower. 

8.8 State Acceptance 

The State of Alaska concurs with the actions proposed in this record of decision. The 
following non-CERCLA actions, although outside this record of decision, have been projected 
to occur. 

• The two 10,000-gallon USTs at ST49 will be removed in accordance witii 18 AAC 78, 
"Undergroimd Storage Tank Regulations." 

• In a continuing effort to minimize the risks associated with exposure to contaminated 
groundwater and to control additional plume migration, dewatering efforts associated 
with ongoing base activities will be coordinated with the State of Alaska in accordance 
with 18 AAC 72, "Wastewater Disposal Regulations." 

8.9 Community Acceptance 

Community response to the actions proposed in this record of decision were generally 
positive. The one formal comment received and a response are discussed in the final part of 
this record of decision, the Responsiveness Summary. 
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9.0 Selected Remedy 

9.1 No Further Action Sites 

The cumulative risks for SS53 are within acceptable regulatory levels. Environmental 
cleanup is not proposed under Superfund. 

No additional risks are posed by DP54 and, therefore, environmental cleanup is not 
proposed under Superfund. 

The cumulative risks for ST49 are within acceptable regulatory levels. Environmental 
cleanup is not proposed under Superfund. However, under the Underground Storage Temk 
Program, the U.S. Air Force will remove the tanks at ST49. 

9.2 Recommended Treatment Action 

Source areas ST20 (E-7, ES, and E-9 Complexes), ST48, SS50, SS51, and SS52 wdl require 
cleanup. Bcised upon CERCLA requirements, the detailed analysis of the altematives using the 
nine criteria, and public comments, the U.S. Air Force, ADEC, and EPA have determined that 
alternative 2 is the most appropriate remedy for each source area. Major components of the 
selected reniedy include the follovsring. 

• Continue to operate the skimming system at SS51. 

• Install passive skimming systems to remove fuel floating atop tiie groundwater if the 
product is suffidentiy mobde to be recoverable. 

• Install a bioventing/ soil vapor extraction system (SVE) to remediate sod contamination 
that poses a threat to groundwater through leaching at ST20 (E-8 Complex), SS50, SS51, 
and SS52. This system may include air injection within the upper part of tiie 
groundwater table and the smear zone to volatilize and promote bioremediation of the 
contaminants. This entire system is also anticipated to reduce fuel floating atop the 
groundwater. The effect of a bioventing system on the permafrost at Blair Lakes will be 
evaluated prior to implementation 

• Expand the bioventing/SVE systems currentiy operating under the interim remedial action 
(OUIB) at ST20 (E-7 and E-9 Complexes) and ST48 to remediate sod contamination tiiat 
poses a tiireat to groundwater tiirough leaching. This system expansion may include 
air injection within the upper part of the groundwater table and the smear zone to 
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• 

volatilize and promote bioremediation of the contaminants. This entire system is also 
anticipated to reduce fuel floating atop the groundwater. 

Monitor groundwater at ST20 (E-7, E-8, and E-9 Complexes), ST48, SS50, SS51, and SS52, 
including increased monitoring (e.g., increased frequency, additional monitoring wells) 
near base water supply wells, to evaluate contaminant fate and transport until 
remediation levels are achieved. 

Notify the regulatory agencies of proposed dewatering activities, and evaluate their 
potential for impacting areas of groundwater contamination. 

Implement institutional controls to prevent exposure to contaminated groimdwater. In the 
event of base closure, any remaining contaminated source areas will be addressed in 
accordance witii CERCLA Section 120. 

Perform supplemental sod and groundwater sampling in the vicinity of well 50M05 (Blair 
Lakes) to confirm that no significant contamination remains. 

Altemative 2 reduces risk substantially through treatment of die prindpal sources of 
groundwater contamination—fuels on top of the groundwater and sod contamination. 
Groundwater monitoring tmd institutional controls to restrict the use of groundwater will 
continue in the source areas. Institutional land use controls will be designed to prevent 
exposure to contaminated groundwater and will involve prohibiting tiie installation and use of 
any well for drinking water that could extract contaminated groundwater or affect the 
movement of contaminated groundwater. Site maps will be developed showing areas 
currentiy and potentially impacted by groundwater contaminants. This information can be 
referenced during base permitting procedures. To ensure long-term integrity of the above land 
use controls, the Air Force will ensure tiiat, to the extent that groundwater contamination 
remains above unacceptable levels, deed restrictions or equivalent safeguards will be 
implemented in the event that property containing such contamination is transferred by the Air 
Force. 

The goal of this remedial action is to restore groundwater to its beneficial use within a 
timeframe that is reasonable given tiie particular circumstances of the source area. Based on 
information obtained during the remedial investigation and on a careful analysis of all 
remedial altematives, the U.S. Air Force, State of Alaska, and EPA believe that the selected 
remedies will achieve this goal 
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10.0 statutory Determinations 

The selected remedy meets the statutory requirements of Section 121 of CERCLA, as 
amended by SARA, and to the extent practicable, the National Contingency Plan. The 
evaluation criteria are discussed in this section. 

10.1 Protection of Human Health and the Environment 

The selected remedies protect human health and the environment through the removal of 
the principal sources of groundwater contamination. VOC<ontaminated groundwater will be 
remediated by removing the source of continuing groundwater contamination. During the 
cleanup, institutional controls will eliminate the threat of exposure to contaminated 
groundwater. 

The two principal sources of groundwater contamination are floating fuel and VOC-
contaminated soils. The floating fuel will be removed by passive skimming where feasible 
(ST20, ST48, SS50, SS51, and SS52); sod contamination will be removed by vapor extraction 
and/or bioventing/SVE (ST20, ST48, SSSO, SS51, and SS52). TTie baseline risk assessment 
(U.S. Air Force 1994b) estimated a reasonable maximum exposure risk for residential land-use 
from ST20 E-7 Complex at 1.1 x lO-̂  for carcinogenic risk with a HI of 1,800 for nonciucinogenic 
risks. At ST20 E-8 Complex, the estimates are 8.5 x 10^ for carcinogenic risk with a HI of 4.3 for 
noncarcinogenic risks. For ST20 E-9 Complex, the estimates are 2.1 x lO^ for ceucinogenic risk 
with a HI of 24 for noncarcinogenic risks. The estimate for ST48 is 4.9 x 10^ for carcinogenic 
risk and a HI of 14 for noncarcinogenic risk. The estimate at Blair Lakes (SSSO, SS51, and SS52) 
is 4.4 X 1(H for carcinogenic risk with a HI of 17 for noncarcinogeiuc risks. Once the final 
remediation goals are achieved, the cancer risks, for all source areas, will be reduced to 9 x 10^ 
and the HI will be reduced to 2. 

No unacceptable short-term risks or cross-media impacts will be caused by implementation 
of the remedy. 

10.2 Attainment of Applicable or Relevant and Appropriate 
Requirements of Environmental Laws 

The selected reiriedies will comply with all ARARs of federal and State of Alaska 
environmental and public healtii laws. 

10.2.1 Applicable or Relevant and Appropriate Requirements 

"Hie remedy chosen for each set of source areas will comply witii all action-, chemical-, and 
location-specific ARARs. The ARARs are listed in the following sections, and the relationship 
between them and the three remedial altematives are listed in Table 7.3. 
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10.2.1.1 Action-Specific 

Remedial treatment activities will meet the following action-specific ARARs: 

• State of Alaska Solid Waste Management Regulations (18 AAC 60) for disposal of treated 
soils 

• State of Alaska Wastewater Disposal Regulations (18 AAC 72) for the discharge of 
industrial wastewater 

• State of Alaska Hazardous Waste Regulations (18 AAC 62) for the breatment and disposal 
of hazardous wastes 

• RCRA Waste Standard Land Disposal Restrictions (40 CFR 268) may be applicable if 
placement of RCRA hazardous wastes occur 

• RCRA Waste Standards (40 CFR 264.251) tiiat specify which waste pdes must use a single 
liner and leachate collection system 

• Federal Qean Air Act (42 USC 7401), as amended, for venting contaminated vapors 

• Federal Ambient Water Quality Criteria (AWQC §304) and State of Alaska Water Quality 

Standards (18 AAC 70) for discharges into Garrison Slough (coluxrm 4 of Table 32). 

10.2.1.2 Chemical-Specific 

Remedial treatment activities will meet the following chemical-specific ARARs: 
• MCLs and maximum contaminant level goals (MCLs, non-zero maximum contaminant 

level goals, and action levels) established under the St^ Drinking Water Act for 
groundwater, which may be used for drinking water supply (40 CFR 141 and 18 
AAC 80). These ARARs are listed in column 2 of Table 10.1. 

• Alaiska Water Quality Standards for Protection of Class (1)(A) Water Supply, Qass(l)(B) 
Water Recreatiorv and Class (1)(Q Aquatic Life and WUdlife (18 AAC 70). 

• Alaska Oa Pollution Regulations (18 AAC 75) 

Under the Alaska Oil Pollution Regulations, responsible parties are required to clean up 
od or hazardous releases. The U.S. Air Force anticipates achieving a cleanup level that 
is consistent with this regulation. The U.S. Air Force has proposed a calculation of sod 
cleanup levels based on the findings in tiie baseline risk assessment (U.S. Air Force 
1994b) and a methodology using the EPA SESOIL and AT123D models (Anderson 
1992). The proposed sod cleanup levels are based on protecting groundwater in 
accordance With drinking water standards. 
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Table 10.1. Chemical-Specific Applicable or Relevant and Appropriate Requirements for 
Chemicjds of Concem 

Constituent Groundwater 

Drinking 
Water MCL 

(mg/L) 

Surface Water 

AWQC Aquatic 
Life Freshwater 

Chronic 
(mg/L) 

AWQC Human 
Healtii Fish 

Consumption 
(mg/L) 

Sod* 

Altemative 
Qeanup Levels for 

Petroleum 
Contaminants 

(mg/kg) 

Benzene 5,300b 40 0.2 

Toluene 1,000 17,500b 424,000 80 

JEthylbenzene 700 32,000b 3,280 140 

(Xylenes 10,000 760 

•Sod cleanup levels were established to protect groundwater from leachate. The model used to 
calculate these values is from Anderson (1992). 
bpreshwater acute criterion, no freshwater chronic criterion exists for tiiese Compounds. 

• Alaska Regulations for Leaking Underground Storage Tanks (18 AAC 78) 

Under the Alaska regulations for remediation of contaminated soils and cleanup of 
petroleum releases from USTs, the ADEC regional supervisor has the authority to 
determine the level of cleanup that is appropriate for site-specific conditions. The 
regional supervisor may identify altemative cleanup standards based on the potential 
for leaching to groundwater. In accordance vyith this requirement altemative sod 
cleanup standards have been calculated (column 5 of Table 28) based on the findings in 
the baseline risk assessment (U.S. Air Force 1994b) and a methodology using the EPA 
SESOIL and AT123D models (Anderson 1992). The sod cleanup levels are based on 
protecting groundwater in accordance witii drinking water standards (U.S. Air Force 
1994b). 

10.2.1.3 Location-Spedfic Applicable or Relevant and Appropriate Requirements 

None. 
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10.2.2 Information To-Be-Considered 

The following information to-be-considered will be used as a guideline when implementing 
tiie selected remedy: 

• State of Alaska Interim Guidance for Non-UST Contaminated Sod Cleanup Levels (July 17, 
1991) 

• State of Alaska Guidance for Storage, Remediation, and Disposal of Non-UST Petroleum 
Contaminated Sods Ouly 29,1991) 

• State of Alaska Interim Guidance for Surface and Groundwater Qeanup Levels (September 
26,1990). 

10.3 Cost Effectiveness 

Alternative 2, the selected remedy, is cost effective because it has been determined to 
provide overall effectiveness proportionate to its costs and duration for remediation of the 
contaminated soils and groundwater. The 30-year present wortii for altemative 2 is lower than 
the 30-year present worth for altemative 3 at all source areas except Blair Lakes. The higher 
cost of altemative 2 at Blair Lakes is because of the limited area of excavation that can be done 
under altemative 3 because of buildings and utilities. 

10.4 Use of Permanent Solutions and Altemative Treatment 
Technologies to the Maximum Extent Practicable 

The U.S. Air Force, the State of Alaska, and EPA have determined that the selected 
remedies represent the maximum extent to which permanent solutions and treatment 
technologies can be used in a cost-effective manner at the OUl source areas. Of those 
altematives that protect human health and tiie environment and comply with ARARs, the U.S. 
Air Force, the State of Alaska, and EPA have determined that the selected remedies provide the 
best balance of tradeoffs in terms of long-term effectiveness and permanence, reduction in 
toxicity, mobility, or volume tiirough treatment short-term effectiveness, implementability, 
cost (as discussed in Section 10.3), and the statutory preference for treatment as a principal 
element and considering state and commimity acceptance. 
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Alternative 2 is designed to be implemented in stages, each stage more aggressive in 
cleanup than the previous. Altemative 2 will treat the source of VOC groundwater 
contamination, VOC-contaminated subsurface soils, and floating fuel. The VOC<ontaminated 
groundwater wiU be allowed to remediate by source reduction. Altemative 3 would remediate 
the sod contamination by removal and treatment; however, it will not treat as luge a volume of 
soil Large volumes of contaminated soils could not be excavated because of existing buddings 
and utUidors. The remaining sod contamination would be allowed to slowly move through the 
sod to the groundwater, where it would be pumped out and treated. Altemative 3 would 
remove floating fuel only through active skimming, an option that is imlikely to remove more 
than half of this material. Furthermore, although groundwater extraction and treatment is a 
commonly used technology, its effectiveness in achieving groundwater cleanup standards is 
not well established. 

Altematives 2 and 3 would result in the greatest reduction in toxicity, mobility, and volume 
of contamination by treating or removing VOC<ontaminated soils and floating fuel 
Altemative 2 is expected to be more effective. However, altemative 2 does not actively treat 
VOC-contaminated groundwater. Altemative 3 does actively reduce VOC-contamination 
through extraction and treatment 

Altemative 2 would be expected to cleanup the soils in the shortest amount of time, thus 
eliminating the source of groundwater contamination. Alternative 3 would require much more 
time than altemative 2 to achieve sod cleanup because of the inability to excavate all of the 
contaminated soils. 

All altematives would use readdy available technologies and would be feasible to construct 
Altemative 1 would be readdy implementeble; it requires no additional remedial action. The 

technologies in altemative 2 are relatively limited in scope and would also be readdy 
implementable. Several of the technologies in altemative 2 for the removal of petroleum 
contamination (bioventing, sod vapor extraction, and skimming) have already been 
implemented at three other fuel-contaminated areas in OUl. The results to date suggest that 
bioventing (BatteUe 1994) and sod vapor extraction (EA 1994) are effective. Skimming for fuel 
has orUy been successful at one of four demonstrations (EA 1994). Altemative 3 would be 
difficult to implement effectively because it is not possible to excavate large volumes of 
contaminated soils near pipelines, tanks, or operating systems. 

The most decisive factors in the selection decision were long-term effectiveness and 
implementability. Altemative 2 provides tiie best option for effective remediation of ST20, 
ST48, and SSSO tittough SS52. 

10.5 Preference for Treatment as a Principal Element 

By treating the source of VOC-contaminated groundwater, the selected remedies address 
the principal threats posed by tiie source areas through tiie use of treatment technologies. 
Therefore, tiie statutory preference for remedies that employ treatment as a principal element is 
satisfied. 

10.5 



OU-1 Record of Dedsion 
Eielaon Air Force Base 

11.0 References 

18 AAC 60. "SoUd Waste Management Regulations." Alaska Administrative Code. 

18 AAC 62. "Hazardous Waste Regulations." Alaska Administrative Code. 

18 AAC 70. "Alaska Water QuaUty Standards." Alaska Administrative Code. 

18 AAC 72. "Wastewater Disposal Regulations." Alaska Administrative Code. 

18 AAC 78. "Underground Storage Tank Regulations." Alaska Administrative Code. 

18 AAC 80. "Environmental Conservation: Drinking Water." Alaska Administrative Code. 

40 CFR 141. "National Primary Drinking Water Regulations." Code of Federal Regulations. 

40 CFR 264.251. "Waste Standards." Code of Federal Regulations. 

40 CFR 268. "Land Disposal Restrictions." Code of Federal Regulations. 

54 FR 48184. "National Priorities List for Unconti-oUed Hazardous Waste Sites." Federal 
Register. November 21,1989. 

Anderson. 1992. Deixlopntent cf Generic Soil Cleanup Levels Based on Analysis of the Leachate 
Patittoay. Environmental Qeanup Division, Department of Environmental QuaUty, May IZ 

BatteUe. 1992. Remedial Investigation/Feasibility Study - Operable Units 3, 4, and 5 Management 
Plan, Eielson Air Force Base, Alaska. BatteUe, Environmental Management Operations, Richland, 
Washington (Final). 

BatteUe. 199^. Bioremediation of Hazardous Wastes at CERCLA and RCRA Sites: Eielson AFB Site. 
Project Report, BatteUe, Columbus Division, Columbus, Ohio. 

CederstronvD. J. 1963. Ground-Water Resources of the Fairbanks Area, Alaska. U.S. Geological 
Survey Water-Supply Paper 1590. 

CH2MHilL 1982. Itistallation Restoration Program Records Search for Eielson Air Force Base, 
Alaska. CH2M Hdl, GainesvUle, Florida. 

Dames and Moore. 1985. Installation Restoration Program Phase II - Confirmation/Quantification 
Stage 1 First Drt^ Report far Eielson Air Force Base, Alaska, Alaskan Air Command. Prepared by 
Dames & Moore for the U.S. Air Force Occupational and Environmental Healtii Laboratory, 
Brooks Air Force Base, Texas. 

11.1 



OU-1 Record of DedBian 
Eielaon Air Force Base "" • 

EA. 1994. "OUIB Interim Remedial Action, OutUne Summary of Work at Source Areas ST-20, 
(E-7), ST-20 (E-9), ST-48, ST-49, and SS50-52 during 1991 and 1993." Letter Report EA 
Engineering, Science, and Technology. 

Harding Lawson Associates (HLA). 1989. Installation ResUiration Program Remedial 
Investigation/Feasibility Study, Stage 3, Eielson Air Force Base, Draft Remedial 
Investigation/Feasibility Study, Volume II (July 1988 to April 1989). Harding Lawson Associates, 
Anchorage, Alaska. 

Harding Lawson Associates (HLA). 1990. Installation Restoration Program Remedial 
Investigation/Feasibility Study, Stage 4, Draft R£medial Investigation/Feasibility Study, Volumes I 
through V. Harding Lawson Associates, Anchorage, Alaska. 

Harding Lawson Associates (HLA). 1991. Installation Restoration Program Remedial 
Investigation/Feasibility Study, Stage 4, Drerfl Remedial Investigation/Feasibility Study, Volumes VII 
through XVni. Prepared by Harding Lawson Associates, Anchorage, Alaska. 

Krumhart A. P. 1982. Hydrologiclnfjrmationfor Land-Use Planning, Badger Road Area, Fairbanks, 
Alaska. Water-Resources Investigation 82-4097. U.S. Geological Survey. 

Nelson, G. 1978. Hydrologic Information for Land-Use Planning, Fairbanks Vicinity, Alaska. 
U.S. Geological Survey. 

Pacific Northwest Laboratory (PNL). 1994. Declaration of the Record (^Decision, Eielson Air Force 
Base, Operable Unit 2 and Other Areas. PNL-10056, Pacific Northwest Laboratory, Richland, 
Washington. 

U.S. Air Force. 1992. Interim Remedial Action Record of Decision, Eielson Air Force Base, Operable 
Urut IB. Prepared by EA Engineering, Science, and Technology, Lafayette, California. 

U.S. Air Force. 1993a. Badcground Groundwater Quality, Eielson Air Force Base, Alaska. Prepared 
by Pacific Northwest Laboratory, Richland, Washington (Final). 

U.S. Air Force. 1993b. Badkground Soil Quality, Eielson Air Force Base, Alaska. Prepared by 
Pacific Northwest Laboratory, Richland, Washington (Final). 

U.S. Air Force. 1993c, Eielson Air Force Base OU-2 Remedial Investigation/Feasibility Study: 
Baseline Risk Assessment. Prepared by Pacific Northwest Laboratory, Richland, Washington 
(Final). 

U.S. Air Force. 1993d. Eielson Air Force Base OU-2 Remedial Investigation/Feasibility Study: 
Remedial Investigation Report. Prepared by Pacific Nortiiwest Laboratory, Richland, Washington 
(Final). 

11.2 



OU-1 Record of Decision 
Eielson Ail Force Base 

U.S. Air Force. 1994a. Eielson Air Force Base OU-1 Remedial Investigation/Feasibility Study: 
Remedial Investigation Report. Prepared by Pacific Northwest Laboratory, Richland, Washington 
(Final). 

U.S. Air Force. 1994b. Eielson Air Force Base OU-1 Remedial Investigation/Feasibility Study: 
Baseline Risk Assessment. Prepared by Pacific Northwest Laboratory, Richland, Washington 
(Final). 

U.S. Air Force. 1994c. Eielson Air Force Base OU-1 Remedial Investigation/Feasibility Study: 
Feasibility Study. Prepared by Pacific Northwest Laboratory, Richland, Washington (Final). 

U.S. Air Force. 1994d. Proposed Plan for Operable Unit 1. Prepared by Pacific Northwest 
Laboratory, Richland, Washington (Final). 

U.S. Environmental Protection Agency (EPA). 1988. Guidance far Conducting Remedial 
Investigations and Feasibility Studies under CERCLA. OSWER Directive 9355.3-01, 
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, D.C. (Interim Final). 

U.S. Environmental Protection Agency (EPA). 1991. Supplemental Guidance for Superfund Risk 
Assessments in Regum 10. U.S. Environmental Protection Agency, Seattie, Washington. 

U.S. Environmental Protection Agency, Alaska Department of Environmental Conservation 
(ADEQ and U.S. Air Force. 1991. Eielson AFB Federal Facility Agreement under CERCLA Section 
220, EPA Docket Nund)er 1089-07-14-120. 

Weddleton, J., H. Richards, and R. Seifert 1989. Building in Alaska. A Guide far Assessing Risks 
and Costs of Water Well Drilling in the Fairbanks Area. Cooperative Extension Service, University 
of Alaska Fairbanks, Fairbanks, Alaska. 

11.3 



OU-1 Record of Decision 
Eielson Air Force Base 

Eielson Air Force Base 
Operable Unit 1 and Other Areas 

Record of Decision 

Responsiveness Summary 

A. Overview 

The joint cleanup decision preferred by the U.S. Air Force, Alaska Department of 
Environmental Conservation (ADEQ, and U.S. Environmental Protection Agency (EPA) was 
presented to the pubUc in a Proposed Plan (U.S. Air Force 1994d) and discussed in a pubUc 
meeting on June 22,1994. This plan proposed that three of the Operable Unit 1 (OUl) source 
areas (ST49, SS53, and DP54) would require no further remedial action. AU were found to not 
pose eon unacceptable risk to human health and the environment. Remedial action was 
proposed for the remaining OUl source areas (ST20 [E-7, E-8, and E-9], ST48, SSSO, SS51, and 
SS52). The preferred cleanup method, altemative 2 of the OUl feasibUity study (FS) (U.S. Air 
Force 1994a), would use a combination of bioventing and sod vapor extraction. Also where 
floating fuel can be recovered, an extraction system wiU be operated. The guiding principle for 
this altemative was to perform in situ treatment of the fuel-contaminated sod and a floating 
fuel layer to halt continued groundwater contamination. 

One pubUc comment was received in response to tiie Proposed Plan and pubUc meeting. A 
response to the comment is presented under Section C, "Summary of Comments Received 
During the PubUc Comment Period and Responses." The comment was positive and genered in 
nature expressing local community concems. No technical or legal issues were raised. 

B. Background on Community Involvement 

After signing the Federal Facility Agreement Under CERCIA Section 120 (EPA et a l 1991) with 
the State of Alaska and the EPA, the U.S. Air Force began its Superfund cleanup program. As 
part of this program, in accordance with CERCLA Sections 113(k)(2)(B)(i-v) and 117, an 
extensive community relations program was initiated to involve the community in the 
decision-making process. 

As part of the U.S. Air Force installation Restoration Program, a Technical Review 
Committee (TRQ was established in 1992 including three representatives from the community 
(selected by local officials and the ChanceUor of the UNiversity of Alaska, Fairbanks), industry 
representatives, environmental agency representatives, and in January 1994, a local 
environmental interest group was invited to participate. Many of the TRC participants eae 
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members of the professional pubUc. The Proposed Plan was presented to a TRC on January 27, 
1994. At this meeting, representatives from the U.S. Air Force, ADEC, and EPA responded to 
questions from the audience representing the University of Alaska, the City of North Pole, and 
various state and federal agencies. 

The primary means for pubUc involvement was through a pubUc notice period and a pubUc 
meeting. The Proposed Plan for OUl was advertized in the Fairbanks Dady News Miner, June 
4,1994. A story on the same plan appeared in the North Pole Independent June 3,1994. The 
pubUc meeting for OUl was advertized in the Fairbanks Dady News Miner, June 21,1994. A 
news release was sait to aU local news media announcing the Proposed Plan and pubUc 
meeting. 

C. Summary of Comments Received During the Public Comment 
Period and Responses 

The pubUc comment period on tiie OUl Proposed Plan was held from June 1 until July 1, 
1994. Comments received during that period are summarized below. Part I addresses 
nontechnical concems, whde Part II responds to technical and legal questions. 

PART i Summary and Response to Local Community Concems 

Topic: Support for the selected altemative and concem for the cost 

Public Comment # 1: This person Expressed support for the alternative selected based on 
the information presented in the Proposed Plan but expressed a concem for the cost of this 
and future cleanup efforts. The person stated that "It is reassuring to know what steps are 
being taken to insure the future well being of the state and health of its residents." 

Response: We appreciate your support for the altemative selected and recognition of the Air 
Force efforts to clean up past environmental rnistakes. Your concem for cleanup costs are well 
founded and will be given every consideration for this and future cleanup efforts. 
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Appendix A - Analytical Data for all Source Areas 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

09:04 Saturday, January 29, 1994 

Source Media Sampling 
Area Sampled Stage Analyte 

48 Soil Stage 3 2-Methylnaphthalene 
Benzene 
Bls(2-ethylhexyl) phthalate 
Chlorobenzene 
Dl-n-octylphthalate 
Ethylbenzene 
Fluorene 
Lead 
Moisture 
Naphthalene 
Phenanthrene 
TPH 
Toluene 
Xylenes (total) 

Detect Ion 
Limit Units Samples Detects 

30 ug/kg 
44 ug/kg 
100 ug/kg 
20 ug/kg 
150 ug/kg 
80 ug/kg 

• 30 ug/kg 
4560 ug/kg 

Percent 
ug/kg 

20 ug/kg 
10000 ug/kg 
160 ug/kg 
80 ug/kg 

Minimum Maximum Maximum 
Detect Detect Location 

2 
1 
1 
1 
1 
1 
1 
9 
14 
2 
1 
8 
1 
2 

3000 
112 

1200 
80 
700 

3700 
210 
5420 
1.9 

1400 
110 

38600 
410 

0.42 

42000 
112 
1200 
80 

700 
3700 
210 

23500 
37.1 

21000 
110 

13000000 
410 
18.2 

48TP04 
48TP04 
48M04 
48TP04 
53M03 
48TP04 
S3M03 
48M02 
48TP02 
48TP04 
53M03 
48TP04 
48TP04 
48TP04 
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Eielson Air Force Base, Alaska 
Operable Unit 1 . .. j, o.. 
Suimiary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

48 Soil Stage 4 Moisture 
TPH 

Detection 
Limit Units 

Percent 
10000 ug/kg 

09:04 Saturday, January 29, 1994 

Samples Detects 

24 
100 

24 
40 

Minimum Maximum Maximum 
Detect Detect Location 

1.7 27.9 48SB09 
13000 32000000 48SB02 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Suntnary of Sampling Effort and Results for Each Source Area, Media, Stage 

09:04 Saturday, January 29, 1994 

I 
Source Media Sampling 
Area Sampled Stage Analyte 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

48 Soil 1993 

® 

o 
3 

X 

I 
8. 
5 

0,0,0-Trlethyl phosphorothloate 
0,0-Diethyl 0-2-pyrazinyl phosphocothlo 
1, 2,4,5-Tetrachlorobenzene 
1, 2,4-Trichlorobenzene 
1,2-Dlchlorobenzene 
1,3-Dlchlorobenzene 
1, il-Dlchlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trlchlorophenol 
2,4-Dlchlorophenol 
2,4-Dlffiethylphenol 
2,4-Dinltrophenol 
2,4-Dlnltrotoluene 
2,6-Dlchlorophenol 
2,6-Dinltrotoluene 
2-Acet ylamlnofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nitroanlline 
2-Nltrophenol 
2-Picollne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Hethylcholanthrene 
3-Nltroanillne 
4, 4'-DDD 
4,4'-DDE 
4, 4'-DDT 
4,6-Dlnltro-o-cresol 
4-Amlnoblpheny1. 
4-Bromophanylphenyl ether 
4-Chloro-3-methylph6nol 
4-Chloroanillne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Mltroanlllne 
4-Nltrophenol 
4-Nltroqulnollne-l-oxlde 
5-Nltro-o-toluldine 
7,12-Dlmethylbenzla)anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldrin 
Alpha-BHC 
Aluminum 
Aniline 
Anthracene 
Antimony 
Aramite 
Atoclor-1016 
Aroclor-1221 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
1300 
660 
660 

3300 
20 
10 
20 

3300 
660 
660 
1300 
1300 
660 
660 

3300 
3300 
660 
660 
660 
660 
660 
660 
10 
10 

20000 
660 
660 

20000 
660 
100 
200 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

L 46000 46000 S3M03 

3 ' 2 4.4 63 COMPOSITE 
3 1 47 47 COMPOSITE 
3 1 180 160 COMPOSITE 
6 . . . 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
3 
3 
2 2 
6 
6 1 
2 
6 
6 
6 

llOOOOOO 

400 

llOOOOOO 

400 

NEW HELL 

NEW WELL 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Suntnary of Sampling Effort and Results for Each Source Area, Media, Stage 

09:04 Saturday, January 29, 1994 

Source Media 
Area Sampled 

48 Soil 

Sampling 
Stage Analyte 

1993 Aroclor-1232 
Arodor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzo(a)ant hracene 
Ben'zo (a) pyrene 
Benzo(b)fluoranthene 
Benzo <ghl)perylene 
Benzo(klfluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bls(2-Chlorol8opropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium 
Calcium 
Chlordane 
Chlorobenzllate 
Chromium 
Chrysene 
Cobalt 
Copper 
Delta-BHC 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,hjanthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Famphur 
Fluoranthene 
Fluorene 
Ganna-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 

Detect lor 
Limit 

200 
100 
100 
100 
100 
500 

2000 
660 
660 
660 
660 
660 
660 
1300 
300 
10 

660 
660 
660 
660 
660 
1000 
10000 

50 
660 

2000 
660 

2000 
2000 
20 
660 
660 
660 
660 
660 
10 

660 
660 
660 
660 
10 
10 
20 
10 
50 
660 
660 
660 
660 
10 
10 
60 
660 
660 
660 

. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Sanqsles Detects 

6 
6 
6 
6 
6 
2 
2 
6 
6 
6 
6 
6 
6 
6 
2 
3 
6 
6 
6 
6 
6 
2 
2 
3 
6 
2 
6 
2 
2 
3 
6 
6 
6 
6 
'6 
3 
6 
6 
6 
6 
3 
3 
3 
3 
3 
6 
6 
6 
6 
3 
3 
3 
6 
6 
6 

Minimum 
Detect 

Maximum Maximum 
Detect Location 

2 
2 

2 

4800 
130000 

970 
980 
950 
540 
870 

400 

7400 NEW HELL 
350000 NEH HELL 

970 NEH HELL 
980 NEH HELL 
950 NEH HELL 
540 NEH HELL 
870 NEH HELL 

400 NEH HELL 

150 

430 
6000000 

15 

19000 
1100 
7000 
18000 

660 NEH HELL 

430 NEH HELL 
llOOOOOO NEH HELL 

15 COMPOSITE 

24000 NEH HELL 
1100 NEH WELL 
9000 NEW. HELL 

24000 NEH HELL 

2200 2200 NEW HELL 

COMPOSITE 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

48 Soil 1993 Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron 
Isodrin 
Isophorone 
Isosafrole 
Kepone . 
Kerosene 
Lead 
Magnesium 
Manganese 
Mercury 
Methapyrilene 
Methoxychlor 
Methyl methanesulfonate 
N-Nltroao-dl-n-dlpropylamine 
N-Nitrosodl-n-butylamina 
M-Nltrosodlethylamlne 
H-Nltrosodlmethylamlne 
N-Nltrosodlphenylamine 
N-Nitrosomethylethylamlne 
N-Nltrosomorphollne 
N-Hltrosoplp«ridlne 
Naphthalena 
Nickel 
Nitrobenzene 
Mltrosopyrrolidlne 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potasaium 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver 
Sodium 
TPH-dlesel 
TPH-dlesel 
TPH-gasollne 
TPH-gasollne 
Tetraethyl dlthlopyrophosphate 
Tin 
Toxaphene 
Tributyl phosphate 
Trl8-2-chloroethyl phosphate 
Vanadium 
Zinc 
alpha,alpha-Dimethylphenethylamlne 

Detect lor 
Limit 

660 
660 
660 
660 

2000 
660 
660 
660 
660 
660 
500 

10000 
1000 
400 
660 
100 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3000 
660 
660 
660 
660 
660 

3300 
660 
660 
660 

30000 
660 
660 
660 
660 

2000 
30000 
4 300 
4300 
5100 
5400 
660 

10000 
400 
660 
660 

3000 
10 

660 

• 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

510 510 NEH WELL 
12000000 19000000 NEW WELL 

1 
2 
2 
2 
1 

370000 
7000 

3800000 
260000 

100 

370000 
"21000 

4900000 
380000 

100 

53M03 
NEH HELL 
NEH HELL 
NEH HELL 
NEW HELL 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

6 
6 
6 
6 1 
2 2 
6 
6 
6 
6 
6 
2 
2 
2 
2 
6 
3 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 1 16000 
2 2 17000 
6 
6 . . 
6 . . 
6 . 
6 
6 
6 
6 1 
6 * 
2 2 
6 
6 1 
6 
6 
2 
2 2 
1 1 
2 1 
1 
2 
6 
2 
3 
6 
6 
2 2 33000 
2 2 34000 
6 

16000 53M03 
22000 NEW WELL 

1500 1500 NEH HELL 

900000 1100000 NEH HELL 

2000 2000 NEH HELL 

340000 690000 NEW HELL 
4 900 11000 COALPILE 
4900 11000 COALPILE 

II 
^ ! 

S 

44000 NEW WELL 
130000 NEH HELL 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

09:04 Saturday, January 29, 1994 

ource 
Area 

48 

Media 
Sampled 

Soil 

Sampling 
Stage 

1993 

Analyte 

m-Cresol 
m-Dinltrobenzene 
o-Toluldine 
p-Dimethylaminoazobenzene 
p-Phenylenediamlne 
sym-Trinltcobenzene 

Detection 
Limit , 

660 
660 
660 
660 
660 
660 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Samples Detects 

6 
6 
6 
6 
6 
6 

Minimum 
Detect 

Maximum Maximum 
Detect Location 

II 

• a 

a 
I 

§ 
» 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

48 Soil Gas Stage 3 1,3-Dlmethylbenzene 
BTEX 
Benzene 
Ethylbenzene 
Toluene 

Detect ion 
Limit Units 

10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 

09:04 Saturday, January 29, 1994 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

45 
45 
45 
45 
45 

12 
24 
14 
15 
17 

10 
10 
10 
10 
10 

2610 
43400 
390 

11800 
39600 

48SV32 
48SV20 
48SV01 
48SV32 
48SV20 

3 
5 
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Eielson Air Force Base, Alaska . 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

48 Hater Stage 3 2,4-Dlmethylphenol 
2-Methylnaphthalene 
Aluminum (Unfiltered) 
Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Calcium (Filtered) 
Calcium (Unfiltered) 
Chloride 
Chloroform 
Chromium (Unfiltered) 
Cobalt (Unfiltered) 
Copper (Unfiltered) 
Ethylbenzene 
Iron (Filtered) 
Iron (Unfiltered) 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Naphthalena 
Nltrlte/Nltrate 
Potassium (Filtered) 
Potasaium (Unfiltered) 
Residue, DISS 
Sodium (Filtered) 
Sodium (Unfiltered) 
Suifata 
TPH 

Toluene 
Vanadium (Unfiltered) 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 

Detection 
Limit 

0.28 
0.9 
30 
40 
40 
1 
1 

0.15 
2 

1.5 
13 
13 

200 
0.2 
10 
10 
3 

0.46 
20 
20 
1.4 
1.4 
44 
44 
1.4 
1.4 
0.2 
0.2 
0.26 
10 
408 
408 
1000 
82 
82 
500 
100 

0.25 
10 

0.85 
2 
2 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Samples Detects 

9 
9 
1 
1 
1 
1 
1 
9 
9 
9 
1 
1 
1 
9 
1 
1 
1 
9 
1 
1 
9 
9 
1 
1 

\ 
1 
1 
1 
9 
8 
1 
l 
9 
1 
1 
1 
9 
9 
1 
9 
1 
1 

)CtS 

1 
2 

Minimum 
Detect 

5.1 
130 

11900 
20 

26.8 
50 

722 
0.34 
700 
520 

174000 
136000 
11250 

12.3 
18 

lie 
89.2 

24700 
42400 

3 
2.7 

36900 
43700 
5200 
5670 
0.7 
0.3 
230 
15 

4980 
7200 

200000 
11000 
13200 

130700 
3400 
53.2 

37 
1.62 
30 

72.4 

Maximum Maximum 
Detect Location 

5.1 48M01 
261 53M03 

11900 53M03 
20 53M03 

26.8 53M03 
50 53M03 

722 53M03 
1330 48M01 
700 4BP01 
520 48P01 

174000 53M03 
136000 53M03 
11250 53M03 

12.3 53M03 
18 53M03 

lie S3M03 
160 48M01 

24700 53M03 
42400 53M03 

3 48M03 
152 4eM05 

36900 53M03 
43700 53M03 
5200 53M03 
5670 53M03 
0.7 53M03 
0.3 53M03 
440 53M03 
185 48M04 

4980 53M03 
7200 53M03 

704000 53M03 
11000 S3M03 
13200 53M03 
130700 53M03 
44000 48M01 

88 48M01 
37 53M03 

929 48M01 
30 53M03 

72.4 53M03 

• a 

I 
S 

I 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media San^llng 
Area Sampled Stage Analyte 

48 Hater Stage 4 1,2-Dlmethylbenzene 
1^3-Dlmethylbenzene 
2,4-Dlmethylphenol 
2-Methylnaphthalene 
Benzene 
Bis (2-ethylhexyl) phthalate 
Butylbenzylpht)ialate 
Chlorobenzene 
Dl-n-octylphthalate 
Ethylbenzene 
Fluorene 
Naphthalene 
Phenanthrene 
TPH 
Toluene 
Xylenes (total) 
trans-1,2-Dlchloroethylene 

Media, Stage 

09:04 Saturday, January 29, 1994 

:tlon 
nit 

1 
1 
2 
1 
1 
2 

1.5 
0.4 
2.4 

1 
1 
1 
1 

200 
1 

0.4 
1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

21 
21 
9 
9 
30 
9 
9 
9 
9 

30 
9 
9 
9 
9 

30 
9 

21 • 

Detects 

8 
9 

3 
9 
1 

10 

3 

4 
10 
2 
2 

Minimum 
Detect 

5 
5 

24 
3.01 
52 

3 

24 

300 
1 

1550 
17 

Maximum 
Detect 

1300 
3300 

140 
7100 
52 

950 

270 

400000 
6600 
1990 
4 90 

Maximum 
Location 

48FW12 
48FW12 

4eM01 
48FH11 
48M07 

48FH12 

48M01 

48M02 
48FW11 
53M03 
48FW12 

rn ai 

il 
? ! 
2 | 

ai 

i 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

48 Hater 1993 0,0,0-Trlethyl phosphorothloate 
0,0-Dlathyl 0-2-pyrazlnyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Tzlchloroethane 
1,1-Dlchloroethane 
1, 2, 4, S-Tetrachlorot>enzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorobenzene 
1,2-Dlchloroethane 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoqulnone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trichlorophenol 
2,4-Dlchlorophenol 
2,4-Dlmathylphenol 
2,4-Dinltrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dlnltrotoluene 
2-Acatylamlnofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalane 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Nltrophenol 
2-Plcollne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nit roan n i n e 
4,6-Dihltro-o-cresol 
4-Aminoblphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-ChloroanlIlne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlline 
4-Nltrophenol 
4-Nltroqulnollne-l-oxide 
5-Nltro-o-toluidlne 
7,12-Dlmethylbenz(a)anthracene 
Acenaphthene 
Acenaphthylene 
Acet ophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Aramite 

Detection 
Limit 

10 
10 

0.5 
0.5 

1 
10 
10 
10 

0.5 
10 
2 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
20 
10 
10 
SO 
50 
10 
10 
20 
20 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 

200 
200 
10 
10 
200 
200 
10 

• 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
•ug/L 

0.067 

2.2 

0.41 
0.41 

0.067 48MW8 

2.4 53M03 

0.41 4BMN8 
0.41 48MW8 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

7 
7 

14 
14 
14 
7 
7 
7 

14 
7 

14 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

80 

6.6 

54 

84 
72 

130 4eM01 

II 

5 | 
?l 
• a 
31 I 
fl 

• 
8 
tr 

7 53M03 

1600 4BM07 

170 48M01 
130 S3M03 
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Eielson Air Force Base, Alaska 
Operable Unit 1 . 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

48 Hater 1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
BlB(2-Chloroisopropyl) ether 
Bla(2-chloroethyl) ether 
Bis(2-ethylhaxyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chlorobenzllate 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chrysene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
01-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenzla,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Et hyIbenzene 
FaiiT>hur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 

09:04 Saturday, January 29, 1994 11 

Detect lor 
Limit 

5 
5 

20 
20 
2 
io 
10 
10 
10 
10 
10 
20 
3 
3 
10 
10 
10 
10 
10 
10 
10 
100 
100 
1 
10 

0.5 
20 
20 
10 
20 
20 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples Detects 
Minimum Maximum Maximum 
Detect Detect Location 

7 
6 
7 
7 
14 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
14 
7 
14 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
14 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

6.5 
4 

0.52 
180 

0.12 

1.9 
1.9 

0.12 

45 53M03 
38 53M03 

590 48M01 
580 48M01 
910 48M01 

2.3 48M01FT 
2.3 48M01FT 

5 
6.2 
100 
59 

6.8 
6.4 

4.4 
4.4 
7 

3.5 

5.8 
6.2 

130000 
130000 

14 
20 

6.6 
8.6 
7 
14 

48M03 
48M07 
48M01 
48M01 

48M03 
48M03 

4eM01FT 
48M03 
48M03 
53M03 

ISO 48MHa 

I 

20 71000 48M01 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

09:04 Saturday, January 29, 1994 12 

Source Media 
Area Sampled 

48 Hater 

g 

0 
-o 
a. i' 

o 
3 

Sampling 
Stage Analyte 

1993 Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafr9le 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlorlde 
N-Nltroso-dl-n-dlpropylamlne 
N-Hltrosodl-n-butylamlne 
N-Nltrosodlethylamlne 
N-Nltrosodlmethylamlne 
N-Nltrosodlphenylamlne 
N-Nltrosomethylethylamlne 
N-Nltrosomorphollne 
N-Nltrosopiperidine 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltered) 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 

. Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
phenanthrene 
Phenol 

Potassium (Filtered) 
Potassium (Unfiltered) 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethene 
Tris-2-chloroethyl phosphate 

Detect lor 
Limit 

20 
10 
10 
10 
10 

10000 
5 
5 

100 
100 
10 
10 

0.2 
0.2 
10 
10 
5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
30 
30 
10 
10 
10 
10 
10 
50 
10 
10 
10 

300 
300 
10 
10 
10 
10 
20 
20 
300 
300 
0.5 
10 
100 
100 
2 
10 
1 
10 

. 
Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples Detects 

7 
7 
7 
7 
7 
7 
7 2 
6 4 
7 7 
7 7 
7 6 
7 6 
7 1 
7 2 
7 
7 

14 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 • 

7 
7 
7 
7 
7 1 
7 6 
7 6 
7 
7 
7 
7 
7 4 
7 4 
7 7 
7 7 
14 6 
7 
7 
7 2 

14 8 
7 

14 10 
7 

Minimum 
Detect 

20 

3 
2 

38 
26 

1500 
2000 
0.3 
0.2 

0.069 

74 

25 

51 
3000 
3000 

Maximum Maximum 
Detect Location 

70000 48M01 

4 48M01 
14 53M03 

26000 48M01 
25000 4BM01 
3900 48MW8 
4500 48M03 
0.3 4BMH8 
0.4 48MH8 

0.25 48M03 

250 

25 

48M01 

4eM03 

51 48M01 
6000 48M01 
6000 4eM01 

3.9 
2.9 
55 

110 
0.14 

52 
0.13 

0.18 

4.6 
5.4 

11000 
11000 

.3'' 

60 
820 

2.1 

4eMW8 
48M07 
48M01 
4eM01 
53M03 

53M03 
48MH8 

48M07 

t5 a 

il 

8 3: 

n 
• a 

a 

?i 

(r 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

48 Hater 1993 Vanadium (Filtered) 
Vanadium (Unfiltared) 
Vinyl chloride 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Olmethylphenethylamlne 
cis-1,2-Dlchloroethylene 
m-Cresol 
m-Din l t robenzene 
o-Toluldlne 
p-Olmethylamlnoazobenzene 
p-Phenylenedlamlne 
sym-Trinltrobenzene 
trans-1,2-Dlchloroethylene 
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• a 
a 

I 
• 
8 
cr 

I 
Detection 
Limit 

30 
30 
2 
5 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 
1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Sanqsles 

14 
14 

14 

14 

Detects 

3 
4 
. 
7 
4 
4 

9 

Minimum Maximum Maxim 
Detect Detect Locat 

7. 
7. 

5 12 53M03 
7 13 53M03 

0.34 570 48MH8 
4. 
7. 

1 20 48MH8 
5 20 48MW8 

0.42 1.4 48M04 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
. Area Sampled Stage Analyte 

49 Soil Stage 3 4,4'-DDD 
Aluminum 
Arsenic 
Barium 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorant hene 
Benzo(ghl)perylene 
Beryllium 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Calcium 
Chromium 
Chrysene 
Cobalt 
Copper 
DOT.PP' 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Iron 
Lead 
Magnesium 
Manganese 
Methylenechlorlde 
Moisture 
Nickel 
Phenanthrene 
Potassium 
Pyrene 
Sodium 
TPH 
Vanadium 
Zinc 
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Detection 
Limit 

1 
14700 
6390 
330 
10 
9 

30 
40 
320 
100 
70 

5400 
720 
70 
770 
210 
1 
1 
1 
1 

50 
50 

8100 
4560 
4400 
250 
150 

2000 
20 

77600 
60 

21900 
10000 
1700 
610 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
iig/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Samples 

2 
2 
2 
2 
10 
10 
10 
10 
2 
10 
10 
2 
2 
10 
4 
2 
2 
2 
2 
2 
10 
10 
2 
2 
2 
2 
10 
10 
2 
10 
2 
10 
2 
10 
2 
2 

Detects 

1 
2 
2 
2 
3 
2 
1 
1 
2 
2 
1 
2. 
2 
2 • 
4 
2 
1 

3 
2 
2 
2 
2 
2 
5 
10 
2 
3 
2 
3 
2 
4 
2 
2 

Minimum 
Detect 

356 
9900000 

9320 
92100 

120 
140 
160 
40 
925 
130 
390 
6060 
18700 
190 

11500 
27000 

76 

300 
90 

18700000 
7390 

5860000 
355000 

220 
1.6 

23.6 
230 

889000 
300 

419000 
172000 
36.6 
59700 

Maximum 
Detect 

356 
10300000 

9340 
108000 

390 
400 
160 
40 

1180 
160 
390 

5190000 
18900 
490 

18900 
34600 

76 

630 
290 

19800000 
8530 

6320000 
437000 
1500 
21.7 
25.6 
520 

890000 
650 

435000 
2530000 

38.7 
71600 

Maxim 
Locat 

53M05 
49M01 
49M01 
49M01 
49M04 
49M03 
49M01 
49M03 
49M01 
49M01 
49M04 
49M01 
49M01 
49M03 
49M01 
49M01 
53M0P 

49M04 
49M03 
49M01 
49M01 
49M01 
49M01 
49M01 
49M03 
49M01 
49M04 
49M01 
49M04 
49M01 
53M0P 
49M01 
49M01 
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Eielson Air Force Base, Alaska 09:04 Saturday, January 29, 1994 15 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

^ Source Media Sampling Detection Minimum Maximum Maximum 
Area Sampled Stage Analyte Limit Units Samples Detects Detect Detect Location 

u 
49 Soil Stage 4 Moisturis . - Percent 9 9 6.9 33 49SB05 

TPH 10000 ug/kg 25 19 12000 860000 49SB03 

cr 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Soil 1993 0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazinyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Trlchloroethana 
1,1-Dlchloroethane 
1, 2, 4, S-Tetrac>ilorobenzene 
1,2,4-Trichlorobenzene 
l.^-Dlchlorobenzene 
1,2-Dlchloroethane 
1,3-Dlchlorobenzene 
1,4-Dichlorobenzene 
1,4-Dlchlorobenzene 
1,4-Naphthoqulnone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 

2, 4-Dlmethylphenol 
2,4-Dinltrophenol 
2,4-Dlnltrotoluene 
2,6-Dlchlorophenol 
2,6-Dlnltrotoluene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nitroanlllne 
2-Nltrophenol 
2-PicoHne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Mltroanillne 
4, 4'-DDD 
4, 4'-DDE 
4,4'-DDT 
4,6-Dlnltro-o-cresol 
4-Amlnoblpheny! 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanillne 
4-Chlorophenylphenyl ether 
4-Methylpheinol 
4-Nltroanlllne 
4-Nltrophenol 
4-Nitroqulnolihe-1-oxide 
5-Nltro-o-toluldlne 
7,12-Dlmethylbenzla I anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldrin 
Alpha-BHC 
Aluminum ' 
Aniline 
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itectlor 
Limit 

660 
660 
0.5 
0.5 
1 

660 
660 
660 
0.5 
660 
2 

660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 

1300 
660 
660 

3300 
20 
10 
20 

:i300 
660 
660 

1300 
1300 
660 
660 

3300 
3300 
660 
660 
660 
660 
660 
660 
10 
10 

20000 
660 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

^ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 

Samples 

8 
8 
9 
9 
9 
8 
8 
8 
9 
8 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
6 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
6 
6 
3 
8 

Minimum 
Detects Detect 

i 2 

1 0.39 
0.39 

I 220 

' 6 22 
4 40 

^ 

i 2 
3 

60 

1000 

1.5 
0.34 

8300000 

Maximum Maximum 
Detect Location 

2 DIRECTED 

0.39 SUMP53M05 
0.39 SUMP53M05 

220 SLOUGH 

1000 GARRISON S 
240 COMPOSITE 

2900 COMPOSITE 

1000 SLOUGH 

1.5 SUMP 
0.35 GARRISON S 

llOOOOOO SLOUGH 

!5 a 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Soil 1993 Anthracene 
Antimony 
Aramite 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
JU:oclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bls(2-Chloroisopropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium 
Calcium-
Carbon tetrachloride 
Chlordane 
Chlorobenzllate 
Chloroform 
Chromium 

^ Chrysene 
Cobalt 
Copper 
Delta-BHC 
Di-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Ethylbenzene 

Detect lor 
Limit 

660 
20000 
660 
100 
200 
200 
100 
100 
100 
100 
500 

2000 
2 

660 
660 
660 
660 
660 
660 
1300 
300 
10 

660 
660 
660 
660 
660 
1000 

loboo 
1 

50 
660 
0.5 
2000 
660 
2000 
2000 
20 
660 
660 
660 
660 
660 
10 

660 
660 
660 
660 
10 
10 
20 
10 
50 
660 
2 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
lig/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

2300 2300 SLOUGH 

0.44 

120 

3400000 

170 

18000 
620 
5000 
22000 

140 

2500 
86000 
0.43 
470 
550 
500 
300 
530 

5600 
96000 
0.56 
4600 
6200 
6500 
4400 
5300 

GARRISON S 
SLOUGH 
SUMP53M05 
SLOUGH 
SLOUGH 
SLOUGH 
SLOUGH 
SLOUGH 

5100000 

2100 

1.7 SUMP53M05 

860 DIRECTED 

SLOUGH 

COMPOSITE 

19000 GARRISON S 
6300 SLOUGH 
7000 SLOUGH 

27000 GARRISON S 

160 GARRISON S 

500 
770 
30 
170 

1500 
770 
30 
170 

SLOUGH 
SLOUGH 
COMPOSITE 
SLOUGH 

m 3) 

j | 
a S: 
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a 
I 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

49 Soil 1993 FaB?>hur 
Fluoranthene 
Fluorene 
Gamna-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 

, Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
He xachloropropene 
Indenod, 2, 3-cd) pyrene 
Iron 
Isodrin 

' Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead 
Magnesium 
Manganese 
Mercury 
Methapyrilene 
Methoxychlor 
Methyl methanesulfonate 
MethylenechlorIde 
N-Nlttoso-dl-n-dipropylamlne 
N-Nltroaodl-n-butylamlne 
N-Nitcosodlethylamlne 
N-Nltrosodlmethylamlne 
N-Nitrosodlphenylamlne 
N-Nitrosomethylethylamlne 
N-Nltrosomorphollne 
N-Nltrosopiperldlne 
Naphthalene 
Nickel 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 
Pentachlorolsenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver 
Sodium 
TPH-dlesel 
TPH-diesel 

Detect lor 
Limit 

660 
660 
660 
10 
10 
60 
660 
660 
660 
660 
660 
660 
660 

2000 
660 
660 
660 
660 
660 
500 

10000 
1000 
400 
660 
100 
660 
5 

660 
660 
660 
660 
660 
660 
660 
660 
660 

3000 
660 
660 
660 
660 
660 
3300 
660 
660 
660 

30000 
660 
660 
660 
660 

2000 
30000 
4200 
5500 

" 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

. ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

8 
8 
8 
6 
6 
6 
8 
8 
8 
8 
8 
8 
a 
3 
8 
8 
a 
8 
8 
3 
3 
3 
3 
8 
6 
8 
9 
8 
8 
8 
8 
8-
8 
8 
8 
8 
3 
8 
8 
8 
8 
8 
8 
8 
8 
8 
3 
8 
8 
8 
8 
3 
3 
1 
1 

970 14000 SLOUGH 
1400 1400 SLOUGH 

3 7.1 COMPOSITE 
14 14 COMPOSITE 

300 4300 SLOUGH 
12000000 16000000 SLOUCH 

63 63 SLOUGH 
11000 22000 SLOUGH 

3000000 4800000 SLOUGH 
170000 230000 GARRISON S 

13 

13000 

550 

720000 

970 
250 

13 SLOUGH 

12000 

1500000 

18000 SLOUGH 

SLOUGH 

GARRISON S 

10000 SLOUGH 
610 GARRISON S 

ma 

i| 

It 
• a 
a 

fl 

ft 

1600 2000 SLOUGH 
360000 660000 SLOUGH 
7600 7900 SUMP(53M05) 
7600 7900 SUMP(53M05) 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Soil 1993 TPH-gasollne 
TPH-gasollne 
Tet r achloroethene 
Tetraethyl dlthlopyrophosphate 
Tin 
Toluene 
Toxaphene 
Tributyl phosphate 
Trichloroethene 
Trl8-2-chloroethyl phosphate 
Vanadium 
Vinyl chloride 
Xylenes (total) 
Zinc 
alpha,alpha-Dlmethylphenethylamlne 
cls-1,2-Dichlor6ethylene 
m-Cresol 
m-Dlnltrobenzene 
o-Toluldlne 
p-Dimethylaminoa zoben ze ne 
p-Phenylenedlamlne 
sym-Trinltrobenzene 
trans-1,2-Dlchloroethylene 
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Me 11a, Stage 

Detection Minimum 
Limit Units Samples Detects Detect 

9700 
9700 
0.5 
660 

10000 
2 

400 
660 
1 

660 
3000 

2 
5 
10 

660 
1 

660 
660 
660 
660 
660 
660 
1 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

1100 
1100 

0.23 

Maximum Maximum 
Detect Location 

1100 SUMP 
1100 SUMP 

7.5 DIRECTED 

30000 

0.87 
40000 

1 

37000 

30 
120000 

1 

SLOUGH 

SUMP53M05 
SLOUGH 

DIRECTED 

B! a 

i | 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

49 Soil Gas 

a 
a 
3 
5 

Sampling 
Stage Analyte 

Stage 3 1,3-DlmethyIbenzene 
BTEX 
Benzene 
Ethylbenzene 
Toluene 
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Detection 
Limit 

10 
10 
10 
10 
10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

17 
17 
17 
17 
17 

Detects 

4 
5 
5 
3 
5 

Ml n i'mum 
Detect 

30 
60 
10 
20 
10 

Maximum Maxlmu 
Detect Locat1 

760 49SV01 
5860 49SV17 

40 49SV17 
5440 49SV17 
2080 49SV01 

1 



Eielaon Air Force Base, Alaska 
Operable Unit 1 . 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Hater Stage 3 1,1,1-Trichloroethane 
1,1-Dlchloroethane 
1,2-Dlchlorobenzene 
1,3-Dlchlorobenzene 
2-Methylnaphthalene. 
Aluminum (Unfiltered) 
lUsenlc (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 

Calcium (Filtered) 
Calcium (Unfiltered) 
Chloride 
Chlorobenzene 
Chloroform 
Chromium (Unfiltered) 
Cobalt (Unfiltered) 
Copper (Unfiltared) 
Dibenzofuran 
Ethylbenzene 
Iron (Filtered) 
Iron (Unfiltered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Methylenechlorlde 
Naphthalene 
Nickel (Unfiltered) 
Potassium (Filtered) 
Potassium (Unfiltered) 
Residua, DISS 
Sodium (Filtered) 
Sodium (Unfiltered) . 
Sulfate 
TPH 

Toluene 
Trlchloromonpfluoromethane 
Vanadium (Unfiltered) 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
trans-1,2-Dlchloroethylene 
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Detection 
Limit 

0.2 
0.46 
0.2 
0.2 
0.9 
30 
40 
40 
1 
1 

0.15 
13 
13 

200 
0.34 
0.2 
10 
10 
3 

0.34 
0.46 
20 
20 
1.4 
44 
44 
1.4 
1.4 

1.31 
0.26 
20 
408 
408 

1000 
82 
82 
500 
100 

0.25 
0.32 

10 
0.85 

2 
2 

0.38 

Minimum 
Units Samples Detects Detect 

ug/L 7 
ug/L 7 
ug/L 7 
ug/L 7 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 7 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 7 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 7 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 1 
ug/L 7 
ug/L 1 
ug/L I 
ug/L 1 
ug/L 7 
ug/L 7 
ug/L 7 
ug/L I 
ug/L 7 
ug/L 1 
ug/L 1 
ug/L 7 

2 0.447 
1 1.57 
1 0.21 

i 117 
I 13200 
1 10 
1 22.4 
1 300 
1 418 
3 0.57 
1 56900 
1 67000 
1 2027 
I 0.432 

i 18.1 
1 16.4 
1 62.2 
1 0.62 
3 0.55 
1 700 
1 18600 
1 20.8 
1 12400 
1 18100 
1 2400 
1 2960 
7 1310 
2 6.2 
1 26.2 
1 2940 
1 5760 
7 30400 
1 5010 
1 6840 
1 63810 
1 28400 
2 0.31 
1 0.788 
1 28.2 
2 3.99 
1 60 
I 79.9 
1 0.4 

Maximum 
Detect 

4.77 
1.57 
0.21 

117 
13200 

10 
22.4 
300 
418 

4.71 
56900 
67000 
2027 

0.432 

18. i 
16.4 
62.2 
0.62 
5.37 
700 

18600 
20.8 
12400 
18100 
2400 
2960 
1310 
62 

26.2 
2940 
5760 

322000 
5010 
6840 

63810 
28400 
0.49 

0.788 
28.2 
18.1 
60 

79.9 
0.4 

Maximum 
Location 

53M05 
53M05 
49M03 

49M02 
53M05 
53M05 
53M05 
53M05 
53M05 
49M03 
53M05 
53M05 
53M05 
49M02 

53M05 
53M05 
53M05 
49M02 
49M02 
53M05 
53M05 
53M05 
53M05 
53M05 
53M0S 
53M05 
49M01 
49M02 
53M05 
53M05 
S3M05 
49M03 
53M05 
53M05 
53M0S 
49M02 
49M02 
49M01 
53M05 
49M02 
53M05 
53M05 
53M05 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Hater Stage 4 1,1,1-Trichloroethane 
1,1-Dlchloroethane 
1,2-Dichlorobenzene 
1, 2-DiinethyIbenzene 
1,3-Dichlorobenzene 
1,3-DlmethyIbenzene 
1,4-Dlchlorobenzene 
Acenaphthene 
Anthracene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Chlorobenzehe 
Chloroform 
Chrysene 
Dlbenz|a,hI anthracene 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Methylenechlorlde 
Naphthalene 
Phenanthrene 
Pyrene 
TPH 
Toluene 
Trichloroethene 
Trlchloromonofluoromethane 
Xylenes (total) 
trans-l,2-Dichloroethylene 
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Media, Stage 

Detection 
Limit 

0.2 
0.4 
0.5 

2 
1.5 
2.5 
1.5 
0.4 
0.2 

2.5 

2.5 
1.4 

200 

0.4 
0.4 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
lig/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
.ug/L 
ug/L • 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

7 
7 
6 

20 
6 

20 
7 
7 
7 

27 
7 
7 
7 
7 
7 
6 
7 
7 
7 

27 
7 
7. 
7 
6 
7 
7 
7 
7 

27 
27 
6 
7 

26 

Detects 

4 
2 
. 
3 

5 
1 
4 
2 
16 
7 
6 
7 
4 
6 

4 
5 
8 
7 
5 
4 
. 
6 
6 
6 
2 
2 
12 

2 
1 

Minimum 
Detect 

0.333 
0.457 

2 

3 
4.53 

1 
0.031 
0.33 

0.0006 
0.0006 
0.0003 
0.001 
0.0004 

'. 
0.01 

0.0009 
0.63 
0.003 
0.142 
0.001 

0.878 
0.02 
0.015 
1700 
0.72 
0.963 

0.94 
2 

Maximum 
Detect 

1.16 
1.01 

. 
24 

37 
4.53 
6.43 

0.034 
6 

0.026 
0.015 
0.012 
0.023 
0.008 

. 

0.03 
0.005 

8 
0.356 
10.8 

0.009 
, 

49.9 
21 

0.85 
32300 
0.83 
6.93 

5.95 
2 

Maximum 
Locat ion 

53M05 
49M05 

49FW03 

49FW03 
49M03 
49M02 
49M04 
49FW08 
49M02 
49M02 
49M02 
49M03 
49M02 

49M04 
49M02 
49FW03 
49M02 
49M02 
49M02 

49M02 
49M02 
4 9M02 
49M05 
49M02 
49M05 

49M02 
49FW12 

oa 
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II 
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? 

8 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sanqpling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Hater 1993 0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Trichloroothane 
1,1-Olchloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorobenzene 
1,2-Dichloroethane 
1,3-Dichlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trlchlorophenol 
2,4-Dlchlorophenol 
2,4-Dlmethylphenol 
2,4-Dlnltrophenol 
2,4-Dinltrotoluene 
2,6-Dlchlorophenol 
2,6-Dinitrotoluene 
2-Acetylaminofluorene 
2-Ch lo ronaph tha l ene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Hltroaniline 
2-Nltrophenol 
2-Plcoline 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nitroanlllne 
4,6-Dlnitro-o-cresol 
4-Aminoblphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanillne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nitroanillne 
4-Nltrophenol 
4-Nltroqulnoline-l-oxide 
5-Nltro-o-toluidlne 
7, I2-Dlmethylbenz(a)anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Aramite 

Detection 
Limit 

10 
10 

0.5 
0.5 

1 
10 
10 
10 

0.5 
10 
2 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
20 
10 
10 
50 
50 
10 
10 
20 
20 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 

200 
200 
10 
10 

200 
200 
10 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

8 
B 

20 
20 
20 
8 
8 
8 
20 
8 

20 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
B 
8 
8 
8 
8 
8 
8 
8 

0.34 

0.59 

0.18 
0.18 

0.63 49M05 

0.73 49M05 

0.18 49M05 
0.18 49M0S 

1̂ 
II 
I 

8S 
a 

§ 

45 14 

ft 

49M02 

57 
46 
61 

57 
70 

2200 

49M02 
49M02 
53M05 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 
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Source Media 
Area Sampled 

49 Hater 

3 

Sampling 
Stage Analyta 

1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylane 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroathoxy)methane 
Bis(2-Chlorolsopropyl) ether 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chloroben z11at• 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chrysene 
Cobalt (Filtered) 
Col>alt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,hi anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methaneaUlfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indenod, 2, 3-cd)pyrene 
Iron (Filtered) 

Detectlor 
Limit 

5 
5 
20 
20 
2 
10 
10 
10 
10 
10 
10 
20 
3 
3 
10 
10 
10 
10 
10 
10 
10 
100 
100 
1 
10 

0.5 
20 
20 
10 
20 
20 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
-10 
2 
10 
10 
10 
10 
lb 
10 
10 
10 
10 
10 
20 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/i. 
ug/L 

8 
6 
8 
8 

20 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

20 
8 

20 
8 
8 
8 
8 
8 
a 
8 
8 
8 

8 
8 
8 
8 
8 
8 

20 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

ects 

6 
6 
8 
8 
13 

Minimum 
Detect 

1 
1 

20 
30 

0.31 

Maximum Maximum 
Detect Location 

10 49M0S 
19 49M01 

240 49M05 
280 53M0S 
8.4 49M0S 

0.94 

520 

17000 
19000 

.058 
6 

5.5 

10 
4.7 
6.5 
4.3 

0.3 

0.94 53M05 

720 49M02 

70000 49M02 
67000 49M02 

8.4 49M02 
6 49M02 

8.1 53M05 

10 49M02 
5 49M02 
11 SLOUGH 
20 49M01 

49M02 

49M02 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

49 Hater 1993 Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlorlde 
N.Nltroso-di-n-dipropylamine 
N-Nitrosodl-n-butylamlne 
N-Hltro80diethylamin« 
N'Nltrosodlmethylamlne 
N'Nltroaodiphenylamlne 
N-Nltrosomethylethylamina 
H-Nltrosbmorpholine 
N-Nitrosopiperidlne 
Naphthalene 
Nickel (Filtered) 
Mlckel (Unfiltered) 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 

Pentachlorobenzene 
Pentachloronitrobentana (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium (Filtered) 
Potassium (Unfiltared) 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethene 
Trls-2-chloroethyl phosphate 
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Detectlor 
Limit 

20 
10 
10 
10 
10 

10000 
5 
5 

100 
100 
10 
10 

0.2 
0.2 
to 
10 
5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
30 
30 
10 
10 
10 
10 
10 
50 
10 
10 
10 

300 
300 
10 
10 
10 
10 
20 
20 
300 
300 
0.5 
10 
100 
100 
2 
10 
1 
10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

8 
8 
8 
8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 
8 

20 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 • 

8 
8 
8 
8 
8 
8 

a 
8 
8 
8 
8 
8 

a 8 
20 
8 
8 
8 

20 
8 

20 
8 

Minimum Maximum Maximum 
Detects Detect Detect Location 

3 670 19000 49M01 

, 
3 4. 2 2800 49M02 

1 2 53M05 
1 11 SL0UGH2 

1 3700 14000 49M02 
J 4000 14000 49M02 
8 50 3800 49M01 
3 150 4000 49M01 
I 0. 
) 0. 

3 0.3 49M05 
3 0.4 49M01 

3 0.06 99 49M02 

t 
e 

1 
3 

e 
8 
1 

13 

15 

19 19 49M02 

1000 4000 49M02 
2000 4000 49M02 

6.S 
3.J 
130C 
120C 

o.ose 

0.084 

o.ie 

6.5 49M01 
3.8 53M05 
7500 49M01 
6900 49M01 
0.058 49M05 

0.49 49M06 

23 49M02 

5 | 

if 
8l 
a 

I 
i 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 
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Source Media 
Area Sampled 

49 Hater 

Sampling 
Stage Analyte 

1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dlmethylphenethylamlne 
els-1,2-Dlchloroethylene 
m-Cresol 
m-Dlnltrobenzene 
o-Toluidlne 
p-Dlmethylaminoazobenzene 
p- Phenylenediamlne 
sym-Trinltrobenzene 
trans-l,2-Dlchloroethylene 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

30 
30 
2 
5 
10 
10 
10 
1 
10 
10 
10 
10 
10 
10 
1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

8 
8 

20 
20 
8 
8 
a 
20 
a 
8 
8 
8 
8 
8 

20 

1 
2 
7 
18 
5 
8 

12 

2 

9.7 
5.4 
2 

0.24 
5.7 
4.9 

0.45 

0.19 

9.7 
12 
2 
37 
150 
230 

3.2 

0.27 

49M01 
53M05 
49M01 
49M02 
SLOUGH2 
SLOUGH 

49M05 

53M05 

^ * 
?| 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

SO Soil Stage 3 2-Chlorophenol 
2-Methylnaphthalane 
Acenaphthene 
Aluminum 
Arsenic 
Barium 
Benzene 
Beryllium 
Bis(2-ethylhexyl) phthala te 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Dibenzofuran 
Ethylbenzene 
Fluorene 
Iron 
Lead 
Magnesium 
Manganese 
Moisture 
Naphthalene 
Nickel 
Phenol 
Potassium 
Sodium 
TPH 
Toluene 
Vanadium 
Xylenes (total) 
Zinc 
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Media, Stage 

ectlon 
imlt 

9 
30 
10 

14700 
6390 
330 
44 

320 
100 
455 

5400 
720 
770 
210 
10 
80 
30 

8100 
4560 
4400 
250 

9 
2000 
30 

77600 
21900 
10000 
160 
1700 
80 
610 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Samples 

12 
12 
12 
12 
12 
12 
12 . 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
24 
12 
12 
12 
12 
12 
12 
12 
12 
27 
12 
12 
12 
12 

Detects 

1 
9 
1 

12 
2 
12 
3 
1 

12 
12 
12 
12 
12 
4 
6 
3 
12 
24 
12 
12 
12 
9 
12 
1 

12 
12 
16 
5 
12 
7 
12 

Minimum 
Detect 

110 
290 
50 

3660000 
8650 

80000 
680 
620 

660 
1690000 

6200 
3890 
6790 
380 
1800 
150 

7510000 
5050 

1710000 
218000 

0.8 
150 

8790 
170 

496000 
73100 
12000 
310 

7990 
200 

38100 

Maximum Maximum 
Detect Location 

110 50M02 
320000 50M01 

50 50M02 
13900000 50M06 

18200 S0M02 
366000 50M03 
3790 50M03 
620 50M02 

1990 50M02 
5690000 50M02 
25800 50M02 
15300 50M02 
42700 50M02 
11000 50M01 
170000 50M01 
12000 50M01 

34300000 50M0e 
31900 50M02 

7440000 50M02 
661000 50M02 
36.7 50M02 

160000 50M01 
38600 50M02 

170 50M02 
1720000 50M06 
216000 50M01 

91800000 50M01 
150000 50M01 
29000 50M02 

1470000 50M01 
157000 50M02 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

50 Soil Stage 4 2,4-Dlmethylphenol 
2-Chlorophenol 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acetophenone 
Benzene 
Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Chlorobenzene 
Chloroform 
Chloromethane 
Dlt>anzofurah 
Diethylphthalate 
Ethylbenzene 
Fluorene 
Methylenechlorlde 
Moisture 
N-Nltrosoplperldlne 
Naphthalene 
Phenol 
TPH 
Toluene 
Xylenes (total) 

Media, Stage 

Detection 
Limit 

80 
80 
30 
30 
30 
30 
80 
50 
40 
170 
120 
80 
30 
40 

250 
30 
760 

30 
30 
80 

10000 
170 
770 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Samples 

14 
14 
14 
14 
14 
14 
4 
14 
14 
4 
4 
4 
14 
14 
4 
14 
4 

20 
14 
14 
14 
55 
4 
4 

Detec 

6 

2 

20 
2 
4 

35 

. 
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Minimum Maximum Maximum 
Detect Detect Location 

120 150000 50SB06 

75000 

80 

750 

tga 

i l 
^r 
21 
8 l 

a I 
f} 

ft 

75000 50SB06 

90 50SB03 

750 50SB05 

4.7 26.2 50SB02 
190 320 50SB09 

1100 82000 5PSB06 

20400 49000000 SOSBOe 

0 
-o 
3. 

I 
O 
3 

I 
•o 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area San^led 

Sampling 
Stage Analyte 

50 Soil 1993 

b! 

Aluminum 
Antimony 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
TPH-diesel 
TPH-diesel 
TPH-diesel 
TPH-dlesel 
TPH-gasollne 
TPH-gasollne 
TPH-gasolir>e 
TPH-gasollne 
Tin 
Vanadium 
Zinc 

Detection 
Limit 

20000 
20000 

100 
200 
200 
100 
100 
100 
100 
500 

2000 
300 
1000 
10000 
2000 
2000 
2000 
2000 
500 

10000 
1000 
400 
3000 
30000 
2000 
30000 
4500 
4800 
4900 
5800 
5600 
6000 
6100 
7200 
10000 
3000 
10 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

1 10000000 10000000 SOIL PIT 1 

1 11000 
1 230000 
1 400 

i 2800000 
1 21000 
1 10000 
1 21000 
1 22000000 
1 14000 
1 4100000 
1 230000 

i 22000 
I 1600000 
1 3000 
1 110000 
1 5800 
1 5800 
1 5800 

5800 
1 77000 
1 77000 

77000 
77000 

i 26000 
1 72000 

11000 
230000 

400 

2800000 
21000 
10000 
21000 

22000000 
14000 

4100000 
230000 

22000 
1600000 

3000 
110000 
200000 
200000 
200000 
200000 
100000 
100000 
100000 
100000 

26000 
72000 

SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 

PIT 1 
PIT 1 
PIT 1 

PIT 1 
PIT 1 
PIT 1 
PIT 1 
PIT 1 
PIT 1 
PIT 1 
PIT 1 

PIT 1 
PIT 1 
PIT 1 
PIT 1 

TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-
TANKFARM-PIT-

SOIL 
SOIL 

iPIT 1 
PIT 1 

I* 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 
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cr 
3 

5 

Source Media Sampllnq 
Area Sampled Stage Analyte 

50 Soil Gas Stage 3 1,3-DlmethyIbenzene 
Benzene 
Ethylbenzene 
Toluene 
Total BTEX 

Detection 
Limit 

10 
10 
10 
10 
10 

Units Samples Detects 

ug/L 
ug/L 
ug/L 
uq/L 
ug/L 

15 
15 
15 
15 
15 

Minimum Maximum Maximum 
Detect Detect Location 

40 
50 
30 
60 
280 

3400 
170 

26800 
1130 

30400 

50SV06 
50SV05 
50SV06 
50SV05 
50SV06 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

SO Hater Stage 3 2,4-Dlmethylphenol 
2-Methylnaphthalene 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Butylbenzylphthalate 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Chloride 
Chlorobenzene 
Chloromethane 
Chromium (Unfiltered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Diethylphthalate 
Ethylbenzene 
Iron (Filtered) 
Iron (Unfiltered) 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Methylenechlorlde 
MolytKlenum (Unfiltered) 
Naphthalene 
Nickel (Unfiltered) 
Nltrlte/Nltrate 
Phenol 

Potassium (Filtered) 
Potassium (Unfiltered) 
Residue, DISS 
Sodium (Filtered) 
Sulfate 
TPH 
Toluene 
Vanadium (Unfiltered) 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
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Detection 
Limit 

0.28 
0.9 
30 
30 
40 
1 
1 

0.15 
1.5 
3 
13 
13 

200 
0.34 
0.4 
10 
10 
3 
3 
1 

0.46 
20 
20 
1.4 
1.4 
44 
44 
1.4 
1.4 

1.31 
10 

0.26 
20 
10 
1 

408 
408 
1000 
82 
500 
100 

0.25 
10 

0.85 
2 
2 

Units 

ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

6 
6 
5 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 
6 
6 
5 
5 
S 
5 
6 
6 
5 
5 
5 

10 
5 
5 
5 
5 
6 
5 
6 
5 
5 
6 
5 
5 
5 
10 
5 
6 
6 
5 
6 
5 
5 

Detects 

1 
1 
4 
5 
2 
5 
5 
3 
3 
3 
5 
5 
5 
1 
4 
4 
4 
1 
5 
1 
2 
5 
5 
3 
8 
5 
5 

• 5 
5 
. 
2 
1 
4 
1 
1 
5 
5 
5 
10 
5 
1 
2 
4 
2 
4 
5 

Minimum 
Detect 

4.7 
454 
30 
80 
50 
100 
50 
3 

3.7 
10 

5230 
51100 
448 
1.73 
0.08 
20 
20 
4 

6.5 
6.6 
136 
50 
230 
2 

50.4 
8390 
8580 
80 

77.6 

19.8 
540 

21.3 
102 
6.8 
1100 
1420 

226000 
2240 
32130 
119000 
52.5 
25.6 
602 
30 

46.4 

Maximum 
Detect 

4.7 
454 
40 

90600 
100 
700 
4180 
65.2 

12 
20 

59700 
84200 
5877 
1.73 
1.32 
820 
150 
4 

511 
6.6 
332 
1000 

309000 
2 

400 
9350 

51900 
5000 

34600 

51.8 
540 
344 
102 
6.8 

2000 
13000 

316000 
7470 

64060 
119000 

261 
254 
1860 
60 

1180 

Maximum 
Location 

50M05 
50M01 
50M02 
50M06 
50M06 
50M04 
50M06 
50M01 
50M05 
50M06 
50M02 
SOM06 
50M06 
50M05 
50M03 
50M04 
50M06 
50M03 
50M06 
50M05 
50M01 
SOMOl 
50M06 
50M03 
50M06 
50M02 
50M06 
50M06 
50M06 

50M06 
SOMOl 
50M06 
50M02 
50M05 
50M06 
50M06 
50M06 
50M06 
50M02 
SOMOl 
SOMOl 
50M06 
SOMOl 
50M03 
5bM06 
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• a 
a 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Saddling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

50 Hater Stage 4 2,4-Dlmethylphenol 
2-Chlorophenol 
2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acetophenone 
Benzene 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Chlorot>enzene 
Chloroform 
Chloromethane 
Dibenzofuran 
Diethylphthalate 
Ethylbenzene 
Fluorene 
Methylenechlorlde 
N-Nltrosopiperldlne 
Naphthalene 
Phenol 
TPH 
Toluene 
Xylenes (total) 
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Media, Stage 

Detection 
Limit Units Samples Detects 

Minimum Maximum Maximum 
Detect Detect Location 

2 
2 
1 
2 
1 
1 
1 
2 

1.5 
0.4 
0.2 
0.4 
1 
I 
1 
1 

1.4 
1 
1 
2 

200 
1 

0.4 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
.9 
9 
9 
9 
9 

29 
9 

1 

2 

2 
6 
3 

12 

1.3 

. 
3.8 
4.1 

i.oi 

0.99 

32 

300 
2.69 
11.3 

12 

12000 

335 
4.1 

i.oi 

2210 

5700 

1980000 
2080 
6940 

50M05 

SOMOl 

SOMOl 
50M02 

50M08 

SOMOl 

SOMOl 

SOMOl 
SOMOl 
SOMOl 

Ga a 

II 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 
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Source Media Sampling 
Area Sampled Stage Analyte 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

50 Nat at 1993 0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
1,1,1-Trlchloroethane 
1,1,2-Trichloroethane 
1,1-Dlchloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Olchlorobenzene 
1,2-plchloroethane 
1,3-blchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Naphthoquinone 
1-Naphthylamina 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dlchlorophenol 
2,4-Olmethylphenol 
2,4-Dlnltrophenol 
2,4-Dlnltrbtoluene 
2,6-Olchlorophenol 
2,6-Dinlttotoluene 
2-Acet ylami nofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalane 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlline 
2-Nltrophenol 
2-Plcolina 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanlllne 
4,6-Dlnitro-o-cresol 
4-Amlnobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlline 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nltrophenol 
4-Nltroqulnollne-l-oxlde 
5-Mitro-o-toluldine 
7,12-Dlmethylbenz(alanthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Alkalinity 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 

10 
10 

0.5 
0.5 
1 
10 
10 
10 

0.5 
10 
2 
10 
10 
10 
10 
10 
10 
10 
10 
SO 
10 
10 
10 
10 
lb 
10 
10 
10 
10 
50 
10 
10 
20 
10 
10 
so 
so 
10 
10 
20 
20 
10 
10 
SO 
50 
10 
10 
10 
10 
10 
10 
so 
200 
200 
10 
10 

200 
200 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
Ur|/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/ L 
uq/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
mq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 

10 
10 
17 
17 
17 
10 
10 
10 
17 
10 
17 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

i 0.43 0.43 50M05 

i 1 ' 

. 

1 55 50M05 

1 1 170 170 50M08 
13 5 47 100 50M05 
13 11 35 77000 50M08 
10 . 
10 . . . 
13 . . . 
13 • 

^a 

1̂ 
If 
: l 
a 

ft 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

SO Hater 1993 Aramite 
Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bls(2-Chloroisopropyl) ether 
Bis(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Bromide 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chloride 
Chlorobenzllate 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chrysene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Ethylbenzene 
FaRf>hur 
Fluoranthene 
Fluorene 
Fluoride 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
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Detection 
Limit 

10 
5 
5 

20 
20 
2 
10 
10 
10 
10 
10 
10 
20 
3 
3 
10 
10 
10 
10 

500 
10 
10 
10 
100 
100 
1 

200 
10 

0.5 
20 
20 
10 
20 
20 
20 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
2 
10 
10 
10 
100 
10 
10 
10 
10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

10 
13 
11 
13 
13 
17 
10 
10 
10 
10 
10 
10 
10 
13 
13 
10 
10 
10 
10 
3 
10 
13 
13 
13 
13 
17 
3 
10 
17 
13 
13 
10 
13 
13 
13 
13 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
17 
10 
lb 
10 
3 
10 
10 
10 
10 

Detects 

13 
13 

13 
13 

, . 

Minimum 
Detect 

i 1 
0.22 
0.22 
0.18 

. 

0.82 
2.2 
, 

, 
5.2 

9.3 
36 
33 

500 
. 

4.9 
6.8 
11 
, 

16 
6.8 
3.5 
3.7 

0.35 

400 

Maximum Maximum 
Detect Location 

17 50M05 
31 50M08 

420 50M05 
1700 50M08 
290 SOMbS 

0.9 50M05 
4 50M06 

5.2 SOMOl 

9.3 50M06 
140000 50M0S 
150000 50M05 

, 
2900 S0M08 

6.7 SOMOl 
6.8 50M07 
200 S0M08 

16 SOMOS 
100 SOMOS 
6.9 50M10 
280 S0M08 

370 SOMOS 

600 S0M08 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort a[nd Results for Each Source Area, Media, Stage 
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Source Media 
Area Sampled 

50 Hater 

0 
2 
I 
o 
3 

I 

Sampling 
Stage Analyte 

1993 Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 
Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) . 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlor ide 
H-Nltroso-di-n-^dipropy lamlne 
N-Nitrosodi-n-butylamlne 
N-Nltrosodiethylamlne 
N-Nltrosodlmethylamlne 
N-Nltrosodiphenylamlne 
N-Nltrosomethylethylamlne 
N-Nltro8ontorpholl(ie 
N-Nltrosopiperidine 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltered) 
Nitrate 
Nitrite 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Phosphate 
Potassium (Filtered) 
Potassium (Unfiltered) 
Pronamide 
Pyrene 
Pyridine. 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Sulfate 

Detect lor 
Limit 

10 
10 
10 
20 
20 
10 
to 
10 
10 

10000 
5 
5 

too 
too 
10 
10 

0.2 
0.2 
10 
to 
5 
10 
10 
to 
to 
10 
to 
10 
to 
10 
30 
30 

200 
200 
10 
10 
to 
10 
10 
50 
10 
10 
to 

400 
300 
300 
10 
10 
10 
10 
20 
20 
300 
300 
500 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

10 
10 
10 
13 
13 • 
to 
10 
10 
to 
10 
13 
11 
13 
13 
13 
13 
13 
13 
10 
to 
17 
10 
10 
ID 
10 
to 
10 
10 
10 
10 
13 
13 
3 
3 
10 
10 
to 
10 
10 
10 
to 
10 
10 
3 
13 
13 
to 
10 
10 
10 
13 
13 
13 
13 
3 

Detects 

10 
12 

i 4 
7 
12 
12 
12 
12 

6 
2 

13 
12 

3 
5 ' 
13 
13 
3 

Minimum 
Detect 

30 
1200 

, 

a.i 2 
2 

8200 
8400 
80 
80 
0.3 
0.2 

0.12 

. 

26 
23 
40 
50 

4.3 

740 
810 

3.4 
4 

900 
700 

36000 

Maximum Maximum 
Detect Location 

25000 50M05 
200000 S0M08 

a.i SOMOl 
8.5 50M10 
96 50M08 

24000 SOMOS 
4 8000 S0M08 
15000 SOMOS 
17000 50M08 
0.3 SOMOS 
1.5 50M08 

• 47 SOMOl 

190 SOMOS 
23 SOMOS 

230 50M08 
1100 S0M08 

4.3 OLD HELL 

6000 SOMOS 
10000 50M08 

S.i 50M10 
10 50M06 

9700 SOMOS 
13000 S0M02 
3 9000 50M08 

Q a 

Ii 
a a 

2 | n 
m a ' 

a I 
f l 

5 
ft 
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Source Media 
Area Sampled 

SO Hater 

Sampling 
Stage Analyte 

1993 Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Total dissolved solids 
Tributyl phosphate 
Trichloroethene 
Trls-2-chloroethyl phosphate 
Vanadium (Filtered) 
Vanadium (Unfiltered) 

. Vinyl chloride 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dlmethylphenethylamlne 
cis-1,2-Dichloroethylene 
m-Cresol 
m-Dlnitrobenzene 
o-Toluldlne 
p-Dlmethylamlnoazobenzene 
p-Phenylenedlamlne 
syitt-Trlnitrobenzene 
trans-1,2-Dichloroethylene 

Detection Minimum 
Limit Units Samples Detects Detect 

Maximum Maximum 
Detect Location 

0.5 ug/L 
to ug/L 
too ug/L 
too ug/L 
2 ug/L 
10 mg/L 
10 ug/L 
1 ug/L 
to ug/L 
30 ug/L 
30 ug/L 
2 ug/L 
5 ug/L 
to ug/L 
10 ug/L 
10 ug/L 
1 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
to ug/L 
to ug/L 
10 ug/L 
1 ug/L 

17 
10 
13 
13 
17 
1 

10 
17 
10 
13 
13 
17 
17 
13 
13 
10 
17 
10 
to 
10 
to 
10 
to 
17 

10 
1 

1 
6 
3 

10 
5 

10 

0.11 
240 

4.3 
30 
2 

0.22 
7.7 
9.5 

140 
240 

4.3 
180 
2 

1900 
970 
3700 

SOMOl 
50M08 

SOMIO 
S0M08 
50M06 
SOMOS 
SOMIO 
50M10 

n a 

11 
a g. 

? : 
2 | 
• a 

a 

f l 

ft 

cr 
s 

3 
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f 
Source Media Sampling 
Area Sampled Stage Analyte 

E-7 Soil 1986 1,1,2,2-Tetrachloroethane 
1,1-Dlchloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylenechlorlde 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenea (total) 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

ga 

si 
a 9: 

2 | 
? l 
• a 

a I 
.a 

I 
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Source Media 
Area Sampled 

Sampling 
Stage Analyte 

Detection Minimum Maximum Maximum 
Limit Units Sanples Detects Detect Detect Location 

E-7 Soil Stage 3 2-Methylnaphthalene 
4, 4'-DDE 
Aroclor-1254 
Benzene 
Chlordane 
Dieldrin 
Ethylbenzene 
Methylenechlorlde 
Moisture 
TPH 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

30 

44 

80 
150 

0000 
90 
160 
290 
80 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
uq/kg 
uq/kg 
ug/kg 

1 
1 
1 
9 
1 
1 
9 
9 
9 
9 
9 
9 
9 
9 

1 

1 
1 
. 

3 
9 
2 

1 

40 

70 
263 

510 
2.6 

24800 

380 

40 

70 
263 

1100 
25.9 
39500 

380 

53M04 

53M04 
20M04 

20M04 
20M04 
53M04 

20M04 
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Source Media 
Area Sampled 

E-7 Soil 

Sampling 
Stage Analyte 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

8 

5 

1993 0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
1,1,1-Trlchloroethane 
1,1,2-Trlchloroethane 
1,1-Dichloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dichlorobenzene 
1,2-Dichloroet hane 
1,3-Dlchlorobenzene 
1, 4-Dichlorot>enzene 
1, 4-Dlchlorot>enzene 
1,4-Naphthoqulnone 
1-Naphthylamlne 
2 , 3 , 4 , 6 - T e t r a c h l o r o p h e n o l 
2 , 4 , 5 - T r l c h l o r o p h e n o l 
2 , 4, 6- :Tr lchlorophenol 
2 , 4 - D i c h l o r o p h e n o l 
2,4-Dimethylphenol 
2 , 4 - D i n i t r o p h e n o l 
2,4-Dlnltrotoluene 
2,6-Dichlorophenol 
2,6-Dinltrotoluene 
2-Ac!etylaminof l u o r e n e 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Nitrophenol 
2-Picollne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanlline 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
4,6-Dlnltro-o-cresol 
4-AmlnoblphenyI 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nitrophenol 
4-Nltroquinoline-l-oxlde 
5-Nltro-o-toluIdlne 
7,12-Dlmethylbenz(a)anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
A l d r i n 
Alpha-BHC 
Aluminum 
A n i l i n e 

660 
660 
0.5 
0.5 

1 
660 
660 
660 
0.5 
660 
2 

660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
1300 
660 
660 

3300 
20 
10 
20 

3300 
660 
660 
1300 
1300 
660 
660 

3300 
3300 
660 
660 
660 
660 
660 
660 
10 
10 

0000 
660 

uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kg 
ug/kg 
ug/kg 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
uq/kq 
ug/kg 
uq/kg 

5 
5 
3 
3 
3 
5 
5 
5 
3 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 3 5.8 570 COMPOSITE 
5 2 9 230 COMPOSITE 
5 2 2 1500 COMPOSITE 
5 . 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
3 3 6400000 9100000 20MW13 
5 

ga 
a a 

II 
I 
• a 
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m 
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Source Media 
Area Sampled 

E-7 Soil 

0 
3. 
3 

o. 
a 
•D 

5 

Sampling 
Stage Analyte 

1993 Anthracene 
Antimony 
Aramite 
Aroclor-IOie 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Arodor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo (ghl)'perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroi8opropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
But yIbenzyIpht ha tat e 
Cadmium 
Calcium 
Carl>on tetrachloride 
Chlordane 
Chlorobenzllate 
Chloroform 
Chromium 
Chrysene 
Cobalt 
Copper 
Delta-BHC 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlt>enz (a, h] anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 

- Ethylbenzene 

Detect lor 
Limit 

660 
20000 

660 
too 
200 
200 
100 
too 
100 
too 
500 

2000 
2 

660 
660 
660 
660 
660 
660 
1300 
300 
10 

660 
660 
660 
660 
660 
1000 
10000 

1 
50 
660 
0.5 

2000 
660 

2000 
2000 
20 
660 
660 
660 
660 
660 
to 

660 
660 
660 
660 
10 
10 
20 
10 
SO 
660 
2 

1 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

3 
3 
3 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
3 
3 
3 
5 
5 
3 
3 
5 
3 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
3 

3200 
67000 

6300 20MH13 
88000 20MH13 

B a 

ri 
If 
t 

• o 
• a 

?l 

140 

500 

8 
(r 

ft 

600 POND 

500 20MH27 

490 490 20MW13 
4700000 8200000 20MH13 

2200 2200 COMPOSITE 

16000 
210 
6000 
12000 

19000 
210 
7000 

22000 

20MH13 
POND 
20MW13 
POND 

34 34 COMPOSITE 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media 
Area Sampled 

E-7 Soil 

Sampling 
Stage Analyte 

1993 Famphur 
Fluoranthene 
Fluorene 
Gamna-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead 
Magnesium 
Manganese 
Mercury 
Methapyrilene 
Methoxychlor 
Methyl methanesulfonate 
Methylenechlorlde 
N-Hi troso-di-n-dlpropylamlne 
N-Nitrosodi-n-butylamlne 
N-Nitrosodiethylamlne 
N-Nltrosodlmethylamlne 
N-Nltrosodiphenylamlne 
N-Nltrosomethylethylamlne 
N-Hltrosomorpholine 
N-Nltrosoplperidlne 
Naphthalene 
Nickel 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver 
Sodium 
TPH-diesel 
TPH-diesel 

Media, Stage 

Detection 
Limit 

660 
660 
660 
10 
10 
60 
660 
660 
660 
660 
660 
660 
660 

2000 
660 
66b 
660 
660 
660 
500 

ICOOO 
1000 
400 
660 
too 
660 
5 

660 
660 
660 
660 
660 
660 
660 
660 
660 

3000 
660 
660 
660 
660 
660 

3300 
660 
660 
6^ 

30000 
660 
660 
660 
660 

2000 
30000 
4400 
4700 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/lcg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

09:04 Saturday, January 29, 1994 41 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
3 
3 
3 
3 
5 
5 
S 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
3 
5 
5 
S 
5 
3 
3 
1 
1 

220 

5.7 
13 

470 POND 

5.7 COMPOSITE 
13 COMPOSITE 

12000000 17000000 20MN13 

3 3500 7700 POND 
3 3S00bOO 4900000 20MH13 
3 160000 310000 20MH13 
1 too too POND 

ts a 

il 
II 

! 
8S 

a 
fl 

ft 

14000 20000 20MW13 

600000 

190 

800000 

380 

390000 580000 20MH13 

20MW13 

POND 
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Media, Stage 

Source Media 
Area Sampled 

E-7 Soil 

§ 
8 

Sampling 
Stage Analyte 

1993 TPH-gasollne 
TPH-gasollne 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin 
Toluene 
Toxaphene 
Tributyl phosphate 
Trichloroethene 
Tris-2-chloroethyl phosphate 
Vanadium 
Vinyl chloride 
Xylenes (total) 
Zinc 
alpha,alpha-Dlmethylphenethylamlne 
cis-1,2-Dlchloroethylene 
m-Cresol 
m-Dlnltrobenzene 
o-Toluidlne 
p-Dlmethylamlnoazobenzene 
p-Phenylenedlamlne 
sym-Trinltrobenzene 
trans-1,2-Dichloroethylene 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

7700 
8300 
0.5 
660 

10000 
2 

400 
660 

1 
660 

3000 
2 
5 
10 

660 
1 

660 
660 
660 
660 
660 
660 
1 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg , 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

1 
1 
3 
5 
3 
3 
5 
5 
3 
5 
3 
3 
3 
3 
5 
3 
5 
5 
5 . 
5 
5 
5 
3 

i 

3 

i 3 

2 

0.18 

29000 

5.3 
31000 

i 

0.18 20MH27 

SlbOO 20MW27 
, 

5.3 POND 
42000 20MH13 

. 
1 20MH13 

• 

g l 

II 
t 
a I 
fl 

ft 

0 
2 
3 

I 
I 
-o 
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Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-7 Soil Gas Stage 3 1,3-Dlmethylbenzene 
Benzene 
Ethylbenzene 
Toluene 
Total BTEX 

taction 
Limit 

10 
10 
to 
10 
to 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

40 
40 
40 
40 
40 

20 
18 
19 
26 
27 

10 
20 
10 
10 
10 

8800 
272000 

7640 
158000 
293000 

20SVB5 
20SV86 
20SV65 
20SV61 
20SV86 

It 

i 
8S 
a i 
f l 

• 
8 
«r 
5-

? 
ft 
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3 

5 

Source Media Sampling 
Area Sampled Stage Analyta 

.E-7 Hater 1986 1,1,2,2-Tetrachloroethane 
1,1-Dlchloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylenechlorlde 
Oil c Grease 
Petroleum Oil C Crease 
TOC 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

Detection 
Limit Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

100 ug/L 
too ug/L 

ug/L 
1 ug/L 
1 ug/L 
1 ug/L 
1 ug/L 

SaRf>les Detects 

3 
3 
3 
4 
3 
3 
3 
3 
4 3 
4 3 
4 4 
3 
3 
3 
3 

Minimum Maximum Maximum 
Detect Detect Location 

too 
100 

8300 

300 H-3 
300 W-3 

47000 H-3 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-7 Hater Stage 3 2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Aluminum (Unfiltered) 
Anthraceiie 
Arsenic (Filtered) 
Arsenic (Unfiltered) 
BIS (2-Ethylmexylphthalate) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzoic acid 
Benzyl alcohol 
Calcium (Filtered) 
Calcium (Unfiltered) 
Chloride 
Chlorot>enzene 
Chromium (Unfiltered) 
Cobalt (Unfiltered) 
Copper (Unfiltered) 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Iron (Filtered) 
Iron (Unfiltered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Naphthalene 
Nickel (Unfiltered) 
Nitrite/Nitrate 
Phenanthrene 
Phenol 

Potassium (Filtered) 
Potassium (Unfiltered) 
Pyrene 
Residue, DISS 
Sodium (Filtered) 
Sodium (Unfiltered) 
Sulfate 
TPH 
Toluene 
TrIchloromonofluoromethane 
Vanadium (Unfiltered) 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
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Detection 
Limit 

0.28 
0.9 

0.84 
0.8 

0.32 
30 

0.52 
40 
40 
2 
1 
1 

b.ts 
, • 

0.07 
13 
13 

200 
0.34 

10 
10 
3 

0.34 
0.46 

1 
0.88 
20 
20 
1.4 
44 
44 
1.4 
1.4 
0.2 
0.2 

0.26 
20 
10 

0.46 
1 

408 
408 
1 

1000 
82 
82 
500 
too 

0.25 
0.32 

10 
0.85 

2 
2 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples Detects 

7 . 1 
7 3 
7 3 
7 2 
7 
1 1 

2 2 
1 1 

1 i 
I 1 
7 6 
7 1 
7 1 
1 1 
1 1 
6 1 

1 1 
1 1 
1 1 
7 
7 4 

1 i 
1 1 
2 2 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
7 3 
1 1 
7 2 

7 4 
t 1 
1 1 

7 7 
1 1 
1 t 
6 1 
7 2 
7 3 

1 i 
7 3 
1 1 
1 1 

Minimum 
Detect 

13 
2.8 

2.52 
5 

25600 

10 
27.5 

200 
579 

4.72 
10.7 
2.78 

53600 
65200 
755 

40.7 
32.8 
218 

24.6 

3700 
74400 
55.6 
13200 
22400 
800 
1190 
0.7 
0.4 
8.6 

57.4 
12 

2.6 
2530 
7440 

216000 
4580 
8720 
5930 
4 300 
348 
, 

72.5 
290 
40 
191 

Maximum 
Detect 

13 
88.9 
68.4 
12 

25600 

50 
27.5 

200 
579 

12000 
10.7 
2.78 

53600 
65200 
755 

40.7 
32.8 
218 

1130 

3700 
74400 

90 
13200 
22400 
800 
1190 
0.7 
0.4 
130 

57.4 
12 

140 
2530 
7440 

312000 
4580 
8720 
5930 
7600 

19700 

72.5 
3830 
40 
191 

Maximum 
Location 

20M04 
53M04 
53M04 
S3M04 

S3M04 

53M04 
S3M04 

S3Mb4 
53M04 
53M04 
20M04 
20M04 
53M04 
53M04 
53M04 

S3M04 
53M04 
S3M04 

20M04 

53M04 
S3M04 
S3M04 
53M04 
53M04 
53M04 
53M04 
53M04 
S3M04 
53M04 
S3M04 
20M04 

53M04 
53M04 
53M04 

53M04 
53M04 
53M04 
53M04 
20M04 
53M04 

53M04 
53M04 
53M04 
S3M04 

0 | 

î 
P I 

a 
I 

ft 
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I 
Source Media 
Area Sampled 

is 
E-7 Watar 

Sampling 
Stage Analyte 

Stage 4 1,1-Dlchloroethene 
1, 2-Dlmethylt>enzene 
1,3-DimethyIbenzene 
Benzene 
Chlorobenzene 
Ethylbenzene 
Methylenechlorlde 
TPH 
Toluene 
Xylenes (total) 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

5 

0.4 

1.4 
200 

1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

0.4 ug/L 

26 
30 
30 
40 
10 
40 
26 
10 
40 
to 

4 
2 
3 

21 

6 
5 
2 
14 
4 

6 
1 
1 

0.32 

i 
3 

500 
0.6 
1.21 

32 20FW56 
2 20FW75 
2 20FH74 

7170 20M04 

1120 53M04 
5 20FH55 

4900 20M04 
15900 53M04 
3820 20M04 

3 
3 



Eielaon Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

g 

0 
X 
a. 
3 
i. 
o 
. 3 

2. 

X 

5 

E-7 Hater 1993 0,0,0-Triethyl phosphorothloate 
),0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
I,1,1-Trlchloroethane 
1,1,2-Trichloroethane 
L, 1-Dichloroethane 
1,2,4,S-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorobenzene 
L,2-Dlchloroethane 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dlchlorobenzene 
L, 4-Naphthoqulnone 
1-Naphthylamlne 
1, 3, 4, 6-Tetrachlorophenol 
i,4,5-Trlchlorophenol 
!,4,6-Trichlorophenol 
2,4-Dlchlorophenol 
2,4-Dlmethylphenol 
2, 4-Dinltrophenol 
2,4-Olnitrotoluene 
2,6-Dlchlorophenol 
2, 6-Dlnitrotoluene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Nitrophenol 
2-Picollne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanillne 
4,6-Dlnltro-o-cresol 
4-Amlnoblpheny1 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nitrophenol 
4-Nltroqulnollne-l-oxlde 
5-Nltro-o-toluldlne 
7,12-Dlmethylbenz(a)anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Aramite 

Detectlor 
Limit 

10 
10 

0.5 
0.5 

1 
10 
10 
10 

0.5 
10 
2 
10 
10 
10 
10 
10 
10 
10 
to 
50 
10 
10 
10 
10 
10 
to 
10 
10 
10 
50 
10 
10 
20 
10 
10 
50 
SO 
10 
10 
20 
20 
10 
to 
SO 
SO 
10 
10 
10 
10 
10 
10 

200 
200 
10 
10 

200 
200 
10 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
iig/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Sanf>l^s Detects Detect Detect Location 

22 

ga 

II 
? l 8S 

a I 
f l 

ft 

30 20M04 

40 
300 

61 S3M04 
460 20M04 

62 180 20M04 

99 
72 
81 

97 
110 

99 53M04 
72 POND 

1600 S3M04 

140 20MW27 
150 20M12 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte -

E-7 Hater 1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bis(2-Chlorol8opropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chlorot>ehzllate 
Chloroform ^ 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chrysene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Fllteired) 
Copper (Unfiltered) 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,hi anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene. 
Hexachloroethane 
Hexachlorophene . 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 

Detectlor 
Limit 

5 
5 

20 
20 
2 
to 
10 
10 
10 
10 
10 
20 
3 
3 
10 
10 
10 
10 
10 
10 
10 
100 
too 
I 
10 

0.5 
20 
20 
to 
20 

^ 20 
20 
20 
10 
10 
10 
to 
10 
to 
to 
10 
to 
10 
2 
10 
10 
10 
10 
to 
10 
10 
to 
10 
to 
20 

• 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L • 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

1 
2 
30 
30 
1.4 

0.1 

22 20M12 
71 20M12 
180 20M12 
200 53M04 
200 S3M04 

6 S3M04 

11 

8.7 

12000 
13000 

12 
17 

17 
7.5 
10 

4.6 

1000 

8.7 

81000 
aoooo 

12 
17 

17 
9 
10 
50 

53M04 

53M04 

20MH27 
20MW27 

53M04 
53M04 

53M04 
53M04 
53M04 
53M04 

25 20M03 

g| 
^1 
?t 
•I 
a 

ft 

120 9200 53M04 
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Eielaon Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Staqe 

Source Media Sampling 
Area Sampled Stage Analyte 

E-7 Hater 1993 Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlorlde 
N-Nltroso-dl-n-dipropylamlne 
N-Nltrosodi-h-butylamlne 
N-Nltrosodiethylamlhe 
N-Hltrosodlmethylamlne 
N- Kit rosodlphenylamlne 
N-Nltrosomethylethylamlne 
N-NltroaomorpholIne 
N-Nltrosopipecidine 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltared) 
Nitrobenzene 
Nltroaopycrolldlne 
Parathlon 

Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium (Filtered)' 
Potassium (Unfiltered) 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethene 
Tris-2-chloroethyl phosphate 

Jetectior 
Limit 

20 
10 
10 
10 
10 

10000 
5 
5 

100 
too 
10 
10 

0.2 
0.2 
10 
10 
5 
10 
10 
to 
10 
to 
10 
10 
10 
10 
30 
30 
10 
10 
10 
10 
10 
SO 
10 
10 
10 

300 
300 
10 
10 
10 
10 
20 
20 
300 
300 
O.S 
10 
100 
too 
2 
10 
1 
10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
ug/L 

Samp 
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Minimum Maximum Maximum 
Detects Detect Detect Location 

12 

12 

180 

0.3 

0.067 

80 

20 

0.15 

15000 20M12 

390 

3 
5900 
5900 
20 
30 

390 

12 
14000 
15000 
2900 
1800 

S3M04 

53M04 
20M12 
20M12 
20M12 
20M12 

0.3 S3M04 

0.29 20A-3 

85 S3M04 

20 53M04 

79 
2000 
2000 

170 20M04 
9000 POND 
9000 POND 

4 
4.8 
1100 
1500 

4.8 
5,5 
4500 
5200 

20MW27 
53M04 
20M12 
20M12 

1000 53M04 

g | 
Ii p 
8 | 
? l 8S 

a 

I 
f l 

ft 
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Source Media Sampling 
Area Sampled Stage Analyte 

E-7 Hater 1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
vinyl chloride 
Xylenes (total) 
Zlhc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dlmethylphenethylamlne 
cia-l,2-Dlchloroethylene 
m-Cresol 
m-Dlnltrobenzene 
o-Toluidlne 
p-Olmethylamlnoazobenzene 
p-Phenylenediamlne 
sym-Trinltrobenzene 
trans-l,2-Dlchloroethylene 

Detection Minimum Maximum Maximum 
Limit Units Satnples Detects Detect Detect Location 

30 
30 
2 
5 
10 
10 
10 
1 
10 
to 
10 
10 
10 
10 
1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L' 

13 
13 

13 

13 

I 7.5 7.5 53M04 
I 5.8 5.8 53M04 

12 2 2 20A-3 
12 1. I 89 20M03 
I 20 20 POND 
3 a. I 60 53M04 

, 

g5 

11 

• .a 
a 

I 

8 
» 
5' 
ft 
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Operable Unit 1 
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Source Media 
Area Sampled 

E-8 Soil 

Sampling 
Stage Analyte 

1986 1,1,2,2-Tetrachloroethane 
1,1-Dlchloroethene 
1,2-DlmethyIbenzene 
2-Butanone. 
Benzene 
Chlorot>enzene 
Chloroform 
Ethylbenzene 
Methylenechlorlde 
Tetrachloroethene 
Toluene 
Vinyl chloride 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

5 ug/kg 
5 ug/kg 
0 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 
5 ug/kg 



cr Eielson Air Force Base, Alaska 
Operable Unit 1 
Sunmary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

E-8 Soil Stage 3 Benzene 
Ethylbenzene 
Methylenechlorlde 
Moisture 
TPH 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

Detection 
Limit 

44 
80 
15b 
. 

10000 
90 
160 
290 
80 

Units 

ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Sampl 

2 
2 
2 
2 
2 
2 
2 
2 
2 
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Minimum Maximum Maximum 
Detect Detect Location 

1 
2 
1 
2 
2 

3310 
390 
290 
19.6 

283000 

3310 
8800 
290 
22.5 

500000 

20M06 
20M06 
20M06 
20M06 
20M06 

3300 240000 20M06 

6830 12400 20M06 

Eielson Air Force Base, Alaska 
Operable Unit 1 ' 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 
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i 
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o 
3 
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X 

Source Media Sampling 
Area Sampled Stage Analyte 

E-8 Soil Stage 4 1,1,2,2-Tetrachloroethane 
2, 4-Din)ethylphenol 
2-Methylnaphthalene 
2-Methyiphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl) phthalate 
Chrysene 
Dll>enz (a, h] anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indenod,2,3-cd)pyrene 
Moisture 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
TPH 
Toluene 
Xylenes (total) 

Detectlor 
Limit 

170 
80 
30 
30 
30 
30 
30 
30 
SO 
70 
70 
80 
70 
80 
80 
50 
50 
80 
30 
30 
30 
80 

30 
30 
80 
30 

10000 
170 
770 

Units 

.ug/kg 
ug/kg 
ug/kg , 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 

Samples 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
51 
13 
13 

Detec 

13 

27 

Minimum Maximum Maximum 
Detects Detect Detect Location 

90 
30 

1700 
630 
700 
720 
520 
510 

90 
1100 
140 
80 

1700 
110 
600 
0.6 

1700 

1700 
10000 

90 
30 

1700 
630 
700 
720 
520 
510 

320 
1100 
140 
80 

1700 
110 
600 

22.7 

1700 

1700 
888000 

20M14 
20M14 
20M14 
20M14 
20M14 
20M14 
20M14 
20MI4 

20M14 
20M14 
20M14 
20M14 
20M14 
20M14 
20M14 
20SB05 

20M14 

20M14 
20SB06 
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Cja 

Source Media Sampling 
Area Sampled Stage Analyte 

-8 Soil 1993 

i 

g 

3 

Detection Minimum Maximurt Maximum 
Limit Units Samples Detects Detect Detect Location 

0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorobenzene 
1,3-Dlchlorobonzene 
1,4-Dichlorot>enzene 
1,4-Naphthoqulnone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2, 4-Dlniethylphenol 
2,4-Dlnltrophenol 
2,4-Dlnltrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Nltrophenol 
2-Plcollne 
3,3'-Dlchlorobenzidlne 
3, 3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanlline 
4,4'-ODD 
4,4'-DDE 
4, 4'-DDT 
4,6-Dinitro-o-cresol 
4-Aminoblphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanillne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nltrophenol 
4-Nltroquinollne-l-oxlde 
5-Nltro-o-toluldine 
7,t2-Dimethylbenz(alanthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aldrin 
Alpha-BHC 
Aniline 
Anthracene 
Aramite 
Aroclor-1016 
Aroclor-122t 
Aroclor-1232 
Aroclor-1242 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
1300 
660 
660 

3300 
20 
10 
20 

3300 
660 
660 
1300 
1300 
660 
660 

3300 
3300 
660 
660 
660 
660 
660 
660 
10 
10 

660 
660 
660 
too 
200 
200 
too 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
uq/kq 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
2 
2 
2 
1 
1 
1 
1 

?! 

ft 
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Source Media 
Area Sampled 

E-e Soil 

Sampling 
Stage Analyte 

1993 Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bis(2-Chlor61sopropyl) ether 
Bls(2-chloroethyl) ether 
Bis (2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Chlordane 
Chlorobenzilet e 
Chrysene 
Delta-BHC 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz|a,hlanthracene 
Dilieniofuran 
Dieldrin 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfan It 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Fanphur 
Fluoranthene 
Fluorene 
Gamna-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Methapyrilene 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

100 
too 
100 
660 
660 
660 
660 
660 
660 
1300 
10 

660 
660 
660 
660 
660 
50 
660 
660 
20 
660 
660 
660 
660 
660 
10 
660 
660 
660 
660 
10 
to 
20 
10 
SO 
660 
660 
660 
660 
10 
10 
60 

660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg. 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

400 
410 
410 
250 
390 

400 
410 
410 
250 
390 

20M14 
20M14 
20M14 
20M14 
20M14 

ga 
o • 

Ir 
• a 
a 

61 

1300 

260 

61 

1300 

260 

S 

I 
20M14 

20M14 

20M14 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-a Soil 1993 Methoxychlor 
Methyl methanesulfonate 
N-Nltroso-dl-n-dipropylamlne 
N-Nltrosodl-n-butylamlne 
N-Nltrosodiethylamlne 
N-Nltrosodlmethylamlne 
N-Nltrosodlphenylamlne 
N-Nltrosomethylethylamlne 
N-Nltrosomorphollne 
N-Nltrosopiperidlne 
Naphthalene 
Nltrot>enzene 
Nltrosopyrrol ldine 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Tetraethyl dlthlopyrophosphate 
Toxaphene 
Tributyl phosphate 
Trls-2-chloroethyl phosphate 
alpha, alpha-Dlmethylphenethylamlne 
m-Cresol 
m-Dinltrot>enzene 
o-Toluldine 
p-Dlmethylamlnoazobenzene 
p-Phenylenediamlne 
sym-Trinltrobenzene 

Detection 
Limit 

too 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
400 
660 
660 
660 
660 
660 
660 
660 
660 
660 

, 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maxiinum Maximum 
Samples Detects Detect Detect Location 

1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 1 llOO 1100 20M14 
2 
2 
2 1 1100 1100 20M14 
2 
2 
2 
1 
2 
2 
2 
2 
2 
2 • 
2 
2 
2 

Q a 

I 
ri 
a 

I 

1 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Ar 

Source Media Sampling 
Area Sampled Stage Analyte 

E-8 Soil Gas Stage 3 1,3-DimethyIbenzene 
Benzene 
Ethylbenzene 
Toluene 
Total BTEX 

ea. Media, Stage 

Detection 
Limit Units 

10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
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24 
24 
24 
24 
24 

ects 

5 
5 
10 
IS 
16 

Minimum 
Detect 

10 
10 
10 
10 
10 

Maximum Maximum 
Detect Location 

9970 20SV79 
9620 20SV46 
3550 20SV79 
12800 20SV79 
26500 20SV79 



3 
Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, 

Source Media Sampling 
Area Sampled Stage Analyte * 

E-8 Hater 1986 1,1,2,2-Tetrachloroothane 
1,1-Dlchloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenziane 
Methylenechlorlde 
Oil ( Grease 
Petroleum Oil t Crease 
TOC 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

Stage 

Detection 
Limit 

too 
too 

t 
1 
1 
1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

2 100 200 20B-2 
2 100 200 20B-2 
4 1300 13000 20B-2 

ts a 

il 

• « 
8S 

a 
fl 

o 
X 

c 
3 
ft 

g 
is : 

0 
X 
3. 
3 
i. 

a 
X 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Staqe 

Source Media Sampllnq 
Area Sampled Stage Analyte 

E-8 Hater Stage 3 2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Anthracene 
BIS (2-Ethylmexylphthalate) 
Benzene 
Benzoic acid 
Benzyl alcohol 
Chloride 
Chlorol>enzene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Naphthalene 
Nltrlte/Nltrate 
Phenanthrene 
Phenol 
Pyrene 
Residue, DISS 
Sulfate 
TPH 
Toluene 
Xylenes (total) 

Detectlor 
Limit 

0.28 
0.9 

0.84 
0.8 

0.32 
0.52 

2 
0.15 

0.07 
200 

0.34 
0,34 
0,46 

1 
0,88 
0.26 

10 
0.46 

1 
1 

1000 
500 
too 

0,25 
0.85 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

48 

10.6 

86.7 

48 

10 

86 

254000 254000 20M06 

20M06 

20M06 

20M06 

939 
236 

939 20M06 
236 20M06 



0 
X 
a. 

I 
o 
3 

a 

I 

g 

Eielson Air Force Base, Alaska -
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

E-a Hater Stage 4 1,2-Dlmethylbenzene 
1,3-Dlmethylbenzene 
2,4-Dlmethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis (2-ethylhexyl) phthalate 
Chlocol>enzene 
Chrysene 
Dil>enz (a, h| ant hracene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indenod, 2, 3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
TPH 
Toluene 
Xylenes (total) 

taction 
Limit 

1 
1 
2 
1 
2 
2 
I 
1 
1 
1 
1 
2 

1.5 
2.5 
1.5 
25 
2 
2 

0.4 

2.5 

2.5 

200 

0.4 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Samples Detects 
Minimum Maximum Maximum 
Detect Detect Location 

44 
44 
a 
a 
8 
8 
8 
8 
8 
52 
8 
8 
8 
a 
a 
8 
a 
8 
8 
'8 
8 
8 

52 
8 
8 
8 
a 
8 
8 
8 
8 

52 
a 

12 
18 

i 

10 

6 

4 

1 
23 
1 

39 

0.45 

6.4 

25 

1400 
0.87 
1550 

380 20FH70 
640 20FH02 

39 20M06 

830 20FH70 

ga 

?! 

8S 
a 
o 
J* 

5 
•I 

ft 

2900 20M06 

470 20FH02 

25 20M06 

1400 20M06 
3040 20M06 
1550 20M06 

3 
3 
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Operable Unit 1 
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g 
is 

0 
X 
a. 
3 
• 
a, 
o 
3 

X 

i 

Source Media Sampling 
Area Sampled Stage Analyte' 

E-8 Hater 1993 0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazinyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Olchloroethane 
1,2,4^5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dichlorobenzene 
1,2-Dlchloroethane 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dlchlorobenzene 
1,4-Naphthoqulnone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,S-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dlchlorophenol 
2,4-Dlnethylphenol 
2,4-Dinltrophenol 
2,4-Dlnltrotoluene 
2,6-Dlchlorophenol 
2,6-Dlnltrotoluene 
2-Acetylamlnof luorenei 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylaffline 
2-Nltroanillne 
2-Nltrophenol 
2-Picollne 
3,3*-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanlllne 
4,6-Dinltro-o-cresol 
4-Aminoblphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanillne 
4-Nltrophenol 
4-Hltroqulnollne-l-oxlde 
5-Nltro-o-toluidine 
7,12-Dimethylbenz[a]anthracene 
Acenaphthene 
Acenaphthylene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Aramite 

Detectlor 
Limit 

10 
10 

0.5 
0.5 
1 
10 
10 
10 

0.5 
10 
2 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
10 
10 
20 
10 
10 
50 
50 
10 
10 
20 
20 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 

200 
200 
10 
10 

200 
200 
10 

\ Minimum 
Units Seniles Detects Detect 

ug/L 4 
ug/L 4 
ug/L 11 
ug/L 11 
ug/L 11 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 11 
ug/L 4 
ug/L 11 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 1 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 
ug/L 4 1 
ug/L 4 
ug/L 4 3 
ug/L 4 
ug/L 4 
ug/L 4 2 
ug/L 4 2 
ug/L 4 

I 4'. 7 

5.4 

76 

100 
71 
. 

Maximum Maxim 
Detect Locat 

4.1 

5.4 

300 

20MQ6 

20M06 

20M14 

140 20M06 
110 20M06 

If 
8| n 
• a 
a I 
fl 

I 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Suntnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-8 Hater 1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bis(2-Chloroisopropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chlorobenzllate 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltered) 
Chrysene 
CotMlt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Dl-n-butylphthalate 
Oi-n-octylphthalate 
Dlallate 
Dlk>enz (a, h) anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Ethyl methanesulfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indeno(1,2,3-cd)pyrene 
Iron (Filtered) 
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Detection 
Limit 

5 
5 

20 
20 
2 
10 
10 
to 
10 
10 
10 
20 
3 
3 
to 
to 
to 
10 
10 
10 
10 
too 
too 
1 
10 

0.5 
20 
20 
to 
20 
20 
20 
20 
10 
10 
10 
10 
10 
to 
10 
10 
10 
10 
2 
10 
10 
10 
10 
10 
10 
to 
10 
10 
to 
20 

. 
Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

s Samples Detects cts 

3 
2 
4 
4 
8 

Minimum 
Detect 

2 
6 

40 
50 

260 

Maximum Maximum 
Detect Location 

5.9 20M06 
a.t 20M0e 
90 20M06 

150 20M15 
570 20M06 

6.6 

0.049 

7.3 20M06 

5.7 
40000 
43000 

6.1 
5.6 

5.2 
S.l 
2.9 
15 

5.7 
56000 
60000 

16 
14 

5.2 
7.3 
4.6 
20 

20M06 
20M06 
20M06 

20M06 
20M06 

20M06 
20M06 
20M06 
20M06 

120 20M06 

g | 

8S 
a 

fl 

ft 

40 3900 20M06 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media 
Area Sampled 

E-8 Hater 

is 

0 
X 
a. 

I 
o 
3 

I 
X 

Sampling 
Stage Analyte 

1993 Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlorlde 
N-Nltroso-di-n-dlpropylamlne 
N-Nitrosodl-n-butylamlne 
N-Nltrosodlethylamlne 
N-Nltrosodlmethylamlne 
N-Nit rosodlphenylamlne 
N-Nitrosomethylethylamlne 
N-Nitrosomorpholine 
N-NltrosopiperIdlne 
Naphthalene 
Nickel (Filtered) 
Nickal (Unfiltered) 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 

Potassium (Filtered) 
Potassium (Unfiltered) 
Pronamide 
Pyrene 

• Pyridine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethene 
Trls-2-chloroethyl phosphate 

Media, Stage 

Detection 
Limit 

20 
10 
10 
10 
10 

10000 
5 
5 

too 
too 
to 
to 

0.2 
0.2 
10 
10 
5 
to 
10 
10 
10 
to 
10 
to 
10 
10 
30 
30 
10 
10 
10 
10 
10 
50 
to 
10 
to 
300 
300 
10 
10 
10 
10 
20 
20 
300 
300 
0.5 
10 
too 
too 
2 
10 
1 
10 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
lig/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

10 

5 4 0 

0 .07 

0 . 1 3 

5 3 0 0 20M06 

7.3 
2 
2 

9100 
9800 
6.5 
20 

7.3 
3 

8.6 
11000 
12000 
2300 
3700 

20M06 
20M1S 
20M14 
20M06 
20M06 
20M06 
20M15 

0 . 3 20M06 

6.6 
2000 , 
2000 

13 
3000 
3000 

20M06 
20M06 
20M06 

3.4 
4 

3000 
3100 

3.4 
4 

3900 
4500 

20M06 
2()M06 
20M1S 
20M15 

2 3 0 20M06 

m a 

i| 

5 | 
^ 1 
8S 

a 
f l 

I 



0 
X 
3. 

3 
a 

s 
I 
I 
X 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

E-8 Hater 1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylenea (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Dlmethylphenethylamlne . 
cis-l,2-Olchloroethylene 
m-Cresol 
m-Dinltrobenzene 
o-Toluldinia 
p-Dimethylaminoazobenzene 
p-Phenylenedlamine 
sym-Trinltrobenzene 
trans-1,2-Dlchloroethylene 

Detection 
Limit 

30 
30 
2 
5 
10 
to 
to 
1 
10 
10 
10 
10 
10 
10 
1 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

2 
11 
10 

1 
4 

4 . 2 
2 

0 . 2 5 
4 . 1 
4 . 8 

3 ,8 

20M15 
20M06 

370 20M06 
4 . 1 20M15 

20 20M06 

20M06 

C a 

H 
a S: 

8 | 

: s 
a 

f l 

5 
ft 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort, and Results for Each Source Area, 

g 
Source Media 

Area Stunpled 

E-9 Soil 

Sampling 
Stage Analyte 

1986 1,1,2,2-Tetrachloroethane 
1,1-Dlchloroethene 
1,2-Dlmethylbenzene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylenechlorlde 
Tetrachloroethene 
Toluene 
Vinyl chloride 

Media, Stage 

Detection 
Limit Units 

ug/kg 
ug/kg 

5000 ug/kg 
5 ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media 
Area Sampled 

E-9 Soil 

3 
5 

I 

Sampling 
Stage Analyte 

Stage 3 Benzene 
Ethylbenzene 
Methylenechlorlde 
Moisture 
TPH 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

taction 
Limit 

44 
80 
150 

10000 
90 
160 
290 
80 

Units 

ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
uq/kg 
uq/kg 

Sampl 

2 
2 
2 
2 
2 
2 
2 
2 
2 
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Minimum Maximum Maximum 
Detects Detect Detect Location 

8700 

3,1 
41000 
8500 

13000 
12100 

8700 20M01 

4 20M01 
167000 20M01 
8500 20M01 

13000 20M01 
12100 20M01 



Eielson Air Force Base, Alaska 
Operable Unit 1 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 
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^ 
^ 

0 
X 
3. 

I 
O 
3 

Source Media Sampling 
Area Sampled Stage Analyta 

E-9 Soil Stage 4 1,1,2,2-Tetrachloroethane 
J,l-Dlchloroethene 
2,4-Dlmethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorant hene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-ethylhexyl) phthalate 
Chlorobenzene 
Chloroform 
Chrysene 
Dlbenz(a,h)anthracene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Methylenechlorlde 
Moisture 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
TPH 
Tetrachloroethene 
Toluene 
TrIchloromonofluoromethane 
Vinyl chloride 
Xylenea (total) 

Detection 
Limit Units Sanples Detects 

170 
200 
80 
30 
30 
30 
30 
30 
30 
80 
50 
70 
70 
80 
70 
80 
80 
50 
170 
120 
50 
80 
30 
250 
30 
30 
80 
760 
, 

30 
30 
80 
30 

0000 
130 
170 
80 
80 
770 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Percent 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

4 
1 
3 

4 
4 
4 

11 
2 
4 

4 
30 

Minimum 
Detect 

670 

780 

40 
70 
60 

280 
260 
240 
170 
270 

60 

360 
too 
50 

910 
SO 
190 

3.3 
280 
820 

Maximum 
Detect 

670 

2500 

90 
70 
190 

1700 
1500 
1300 
1000 
1000 

31b 

1900 
100 
210 

4800 
340 
1100 

19.2 
840 
3500 

Ma XImum 
Location 

20SB14 

20SB14 

20SB07 
20SB09 
20SB09 

20M24 
20M24 
20M24 
20M24 
20M24 

20SB21 

20M24 
20SB09 
20M24 

20M24 
20M24 
20M24 

20M22 
20SB14 
20M24 

660 1800 20M24 
10000 28000000 20SB07 

C! a 

H 
fc^ 
? l § 1 
s l 

a 

f l 

8 

ft 

10000 

59600 

10000 20SB07 

59600 20SB07 
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Eielson Air Force Base, Alaska 
Operable Unit t 
Summary of Sampling Effort and Results for Each Source Ares, Media, Stage-

Source Media Sampling 
Area Sampled Stage 
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E-9 S o i l 1993 

is 

cr 
3 
m 

I 

Analyte 

0,0,0-Triethyl phosphorothloate 
0,0-Dlethyl 0-2-pyrazinyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Trlchloroethane 
1,1-Dichloroethane 
1,2,4,5-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorot>enzene 
1,2-Dichloroethane 
1, 3-Dlchlorol>enzene 
1, 4-Dichlorot>enzene 
1,4-Dichlorobenzene 
1,4-Naphthoqulhone 
1-Naphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trlchlorophenol 
2,4,6-Trlchlorophenol 
2,4-Dichlorophenol 
2i4-Dlmethylphenol 
2,4-Dlnltrophenol 
2,4-Dlnltrotoluene 
2,6-Dlchlorophenol 
2,6-Dlnltrotoluene 
2-Acetylaminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamina 
2-Nitroaniline 
2-Nitrophenol 
2-Plcollne 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nitroanlllne 
4,4'-DDD 
4,4'-DDE 
4, 4'-DDT 
4,6-Dlnltro-o-cresol 
4-Amlnobiphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nltrophenal 
4-Nitroqulnoline-l-oxide 
5-Nltro-o-toluidlne 
7,12-Dimethylbenzlalanthracene 
Acenaphthene 
Acenaphthylene , 
Acetophenone 
Aldrin 
Alpha-BHC 
Aluminum 
Aniline 

Detection 
Limit 

660 
660 
0.5 
0.5 

1 
660 
660 
660 
0.5 
660 
2 

660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
660 
660 
660 
660 
660 
660 
660 

3300 
660 
660 
1300 
660 
660 

3300 
20 
10 
20 

3300 
660 
660 
1300 
1300 
660 
660 

3300 
3300 
660 
660 
660 
660 
660 
660 
10 
10 

20000 
660 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg' 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg , 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

19 . 
19 
2 
2 
2 
19 
19 
19 
2 
19 
2 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 1 
19 
19 
19 
19 
19 
19 
19 
19 
19 

I 670 670 TAXI HAY 

3 2 5.2 25 
3 1 9.6 9.« 
3 1 50 , SC 
19 . 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 

COMPOSITE 
. COMPOSITE 
COMPOSITE 

19 7 170 7500 TAXI HAY 
19 2 520 1300 TAXI WAV 
19 
3 
3 . , 
2 2 9100000 9600000 20MW26 
19 

{n a 

il 
l l 
l l 
• a 

a 

I 
f l 

I 



3 
5 

g 

0 
X 
a, 

I 
I 
s. 
X 

I 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

E-9 Soil 1993 Anthracene 
Antimony 
Aramite 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Arsenic 
Barium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium 
Beta-BHC 
Bis(2-Chloroethoxy)methane 
Bls(2-Chlorolsopropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium 
Calcium 
Carbon tetrachloride 
Chlordane 
Chlorobenzllate 
Chloroform 
Chromium 
Chrysene 
Cobalt 
Copper 
Delta-BHC 
Dl-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,h]anthracene 
Dibenzofuran 
Dieldrin 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate 
Diphenylamine 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonate 
Ethylbenzene 
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Detectlor 
Limit 

660 
20000 
660 
too 
200 
200 
100 
100 
too 
100 
500 
2000 

2 
660 
660 
660 
660 
660 
660 
1300 
300 
to 
660 
660 
660 
660 
660 
1000 
10000 

1 
50 
660 
0.5 
2000 
660 

2000 
2000 

20 
660 
660 
660 
660 
660 
10 

660 
660 
660 
660 
10 
10 
20 
10 
50 
660 
2 

. 
Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg . 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
uq/kq 
uq/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kq 

Samples 

19 
2 
19 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
19 
19 
19 
19 
19 
19 
19 
2 
3 
19 
19 
19 
19 
19 

. 2 
2 
2 
3 
19 
2 
2 
19 
2 
2 
3 
19 
19 
19 
19 
19 
3 
19 
19 
19 
19 
3 
3 
3 
3 
3 
19 
2 

Minimum 
Detects Detect 

7 420 
1 11000 

2 4600 
2 76000 

9 220 
10 180 
9 240 
8 270 
8 500 

i 2 

1 

2 
5 
2 
2 

7 

2 

170 

75 

400 
4800000 

21 
. 

18000 
240 
8000 
19000 

140 

200 

^ 

Maximum 
Detect 

13000 
11000 

7200 
100000 

29000 
31000 
28000 
17000 
30000 

180 

. 

140 

400 
6800000 

21 

22000 
39000 
10000 
28000 

5700 

600 

Maximum 
Location 

TAXI WAY 
20MH26 

20MH26 
20MH26 

TAXI HAY 
TAXI WAY 
TAXI HAY 
TAXI HAY 
TAXI HAY 

20MH26 

20MH26 

20MW26 
20MH26 

COMPOSITE 

20MW26 
TAXI WAY 
20MW26 
20MH26 

TAXI HAY 

TAXI WAY 1 

Q a 
M 
^1 1̂ 
2 | 
? l 
• a 
a 

I 
• 
8 
«r 

I 



® 

I 
o 
s-
a 
X 

3 
5 

Eielson Air Force Base, Alaska 
Operable Unit 1 . ~ 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Soil 1993 Famphur 
Fluoranthene 
Fluorene 
Gamma-BHC (Lindane) 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indenod, 2, 3-cd)pyrene 
Iron 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead 
Magnesium 
Manganese 
Mercury 
Methapyrilene 
Methoxychlor 
Methyl methanesulfonate 
Methylenechlorlde 
N-Nltroso-dl-n-dipropylamlne 
N-Nltrosodl-n-butylamina 
N-Nltrosodlethylamlne 
N-Nitrosodlmethylamlne 
N-Nltrosodlphenylamina 
N-Nltrosomethylethylamlne 
N-Nltrosomorpholine 
N-NltrosopiperIdlne 
Naphthalene 
Nickel 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 
Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phepol 
Potassium 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver 
Sodium 
TPH-diesel 
TPH-diesel 
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Media, Stage 

Detection 
Limit 

660 
660 
660 
10 
10 
60 

660 
660 
660 
660 
660 
660 
660 

2000 
660 
660 
660 
660 
660 
500 

10000 
1000 
400 
660 
100 
660 
5 

660 
660 
660 
660 
660 
660 
660 
660 
660 
3000 
660 
660 
660 
660 
660 

3300 
660 
660 
660 

30000 
660 
660 
660 
660 

2000 
30000 
5000 
5200 

Units 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg , 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Sanples 

19 
19 
19 
3 
3 
3 
19 
19 
19 
19 
19 
19 
19 
2 
19 
19 
19 
19 
19 
2 
2 
2 
2 
19 
3 
19 
2 
19 
19 
19 
19 
19 
19 . 
19 
19 
19 
2 
19 
19 
19 
19 
19 
19 
19 
19 
19 
2 
19 
19 
19 
19 
2 
2 
1 
1 

Minimum Maximum Maximum 
Detects Detect Detect Location 

12 280 90000 TAXI WAY 
5 260 9300 TAXI WAY 

. 

8 280 17000 TAXI WAY 
2 16000000 20000000 20MH26 

2 4400 6800 20MW26 
2 4600000 5000000 20MW26 
2 300000 350000 20MW26 

10 

12 

2 

79C 790 TAXI WAY 
19000 23000 20MH26 

330 
. 

800000 

260 
210 

440000 

— 

81000 TAXI HAY 

900000 20MW26 

71000 TAXI HAY 
39000 TAXI WAY 

570000 20MW26 

ga 

8 | 
? l 8S 
a 
i 

ft 
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Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Soil 1993 TPH-gasollne 
TPH-gasollne 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin 
Toluene 
Toxaphene 
Tributyl phosphate 
Trichloroethene 
Tris-2-chloroethyl phosphate 
Vanadium 
Vinyl chloride 
Xylenes (total) 
Zinc 
alpha,alpha-DlmethyIphenet hylamlne 
cls-1,2-Dichloroethylene 
m-Cresol 
m-Dinitrol>enzene 
o-Toluldine 
p-Diraethylaminoazobenzene ' 
p-Phenylenediamlne 
sym-Trlnitrot>enzene 
trana-1,2-Dichloroethylene 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

0.17 0.33 20MH26 

8800 
9000 
0.5 
660 

10000 
2 

400 
660 
1 

660 
3000 

2 
5 
10 

660 
1 

660 
660 
660 
660 
660 
660 
1 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg . 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

1 
1 
2 
19 
2 
2 
3 
19 
2 
19 
2 
2 
2 
2 
19 
2 
19 
19 
19 
19 
19 
19 
2 

36000 

40000 

39000 20MH26 

47000 20MH26 

20MH26 

ga 

l| 
: s 
a 

«r 

§ 
ft 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Soil Gas Stage 3 I , 3-DlfnethyIbenzene 
Benzene 
Ethylbenzene 
Toluene 
Total BTEX 

Detection 
Limit Unit 

10 ug/L 
to ug/L 
10 ug/L 
10 ug/L 
10 ug/L 
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s Samples Detects 

23 
23 
23 
23 
23 

17 
7 
9 

13 
IB 

Minimum Maximum Maximum 
Detect Detect Location 

10 
290 
10 
10 
10 

18200 
69400 
19800 

129000 
235000 

20SV15 
20SV15 
20SV17 
20SV15 
20SV15 
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Eielson Air Force Base, Alaska 
Operable Unit I 
Sumnary of San^ling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater 1986 1, l,2,2-Tetrac:hloroethane 
1,1-Dlchloroethene 
2-Butanone 
Benzene 
Chlorobenzene 
Chloroform 
Ethylbenzene 
Methylenechlorlde 
Oil C Grease 
Petroleum Oil i. Crease 
TOC 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes (total) 

Detection 
Limit 

100 
100 

t 
1 
1 
I 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
. ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
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Minimum Maximum Maximum 
Samples Detects Detect Detect Location 

2 
2 
2 
2 
2 
2 
2 
2 
2 2 100 
2 2 100 
2 2 11000 
2 . 
2 
2 
2 

Q a 

i| 

8 ^ 

5 
a 
a 

100 20C-2 
too 20C-2 

13000 200-3 

^ 

§ 

5 
ft 

i 

2 

Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater Stage 3 2,4-Dlmethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Anthracene 
BIS (2-Ethylmexylphthalate) 
Benzene 
Benzoic acid 
Benzyl alcohol 
Chloride 
Chlorobenzene 
Dilrenzofuran 
Ethylbenzene 
Fluoranthene 
Fluorene 
Naphthalene 
Nltrlte/Nltrate 
Phenanthrene 
Phenol 
Pyrene 
Residue, DISS 
Sulfate 
TPH 
Toluene 
Xylenes (total) 
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Media, Stage 

Detection 
Limit 

0.28 
0.9 

0.84 

o.a 
0.32 
0.52 

2 
0.15 

0.07 
200 

0.34 
0.34 
0.46 

1 
0.88 
0.26 
to 

0.46 
1 
1 

1000 
500 
100 

0.2S 
0:85 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples Detects 

3 
3 1 
3 
3 
2 
3 . 1 
3 1 
3 3 
3 
3 
3 
3 1 
3 1 
3 1 
3 1 
3 1 
3 1 
3 3 
3 1 
3 
3 1 
3 3 
3 
3 1 
3 3 
3 2 

Minimum Maximum Maximum 
Detect Detect Location 

191 

5.2 
56 

0.47 

48.1 
2. 56 
380 
20 

6.4 
140 
12 
22 

15 
204000 

13100 
0.28 
2.33 

191 20M01 

5.2 20M01 
56 20M0t 

120 20M01 

48,1 20M0t 
2.56 20M01 
380 20M01 
20 20M01 

6.4 20M01 
140 20M01 
16 20M08 
22 20M01 

15 20M01 
322000 20M0a 

13100 20M01 
2010 20M01 
2200 20M01 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater Stage 4 1,2-Dlmethylbenzene 
1,3-Dlmethylbenzene 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghl)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-athylhexyl) phthalate 
Chlorobenzene 
Chrysene 
Dlbenzla,h)anthracene 
Dibenzofuran 
Ethylbenzene 
Fluoranthene 

' Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
TPH 
Toluene 
Xylenes (total) 
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Stage 

Detection 
Limit 

1 
1 
2 
1 
2 
2 
1 
1 
1 
1 
1 
2 

1.5 
2.5 
1.5 
25 
2 
2 

0,4 
1 

2,5 
1 
1 
1 
1 

2.5 
1 
1 
2 
1 

200 
1 

0,4 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Samples 

27 
27 
8 

a 
a 
a 
a 
a 
8 

35 
7 
8 
a 
8 
8 
8 
8 
8 
8 
8 
8 
8 
35 
8 
8 
a 
a 
a 
8 
a 
8 

35 
8 

Detects 

12 
14 
, 
2 

. 

. 
1 
15 

3 

12 
1 

2 
1 
. 
1 
1 
18 
4 

Minimum Maximum 
Detect Detect 

. 1 
1 

1400 
4700 

, 
42 260 

1.7 1,7 
2 25000 

7. 21 

1.21 1600 
6.3 6.3 

12 160 
6.6 6.6 

5.5 5.5 
6300 6300 
0.56 21000 
3.4< 1590 

Maximum 
Location 

20FW42 
20FW39 

20M07 

20M01 
20FW42 

20M22 

20FW46 
20M01 

20M07 
20M01 

20M01 
20M01 
20FW42 
20M07 

CQ a 

ri 
II 
t 
a 

I 
ft 

ft 
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Eielson Air Force Base, Alaska 
Operable Unit 1 . 
Sumnary of Sampling Effort and Results for Bach Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater 1993 0.0,0-Trietliyl phosphorothloate 
b,0-Dlethyl 0-2-pyrazlnyl phosphorothlo 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Olchloroethane 
1,2,4,S-Tetrachlorobenzene 
1,2,4-Trlchlorobenzene 
1,2-Dlchlorobenzene 
1,2-Dlchloroethane 
t,3-Dichlorobenzene 
1,4-Dlchlorobenzene 
1,4-Dichlorobenzene 
1,4-Naphthoqulnone 
IrNaphthylamlne 
2,3,4,6-Tetrachlorophenol 
2,4,S-Trlchlorophenol 
2,4,6-Trlchlorophenol 
2,4-Dlchlorophenol 
2,4-Dimethylphenol 
2,4-Dlnitrophenol 
2,4-Dinltrotoluene 
2,6-Dlchlorophenol 
2,6-Dinitrotoluene 
2-Acetylamlnofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Naphthylamlne 
2-Nltroanlllne 
2-Hltrophenol 
2-Picoline 
3,3'-Dlchlorobenzidlne 
3,3'-Dlmethylbenzldlne 
3-Methylcholanthrene 
3-Nltroanlllne 
4,6-Dinitro-o-cresol 
4-Aminoblphenyl 
4-Bromophenylphenyl ether 
4-Chloro-3-methylphenol 
4-Chloroanlllne 
4-Chlorophenylphenyl ether 
4-Methylphenol 
4-Nltroanlllne 
4-Nltrophenol 
4-Nltroquinoline-l-oxlde 
S-Nltro-o-toluldlne 
7,12-Dlmethylbenz(a)anthracene 
Acenaphthene 
Acenapht hy1ene 
Acetophenone 
Aluminum (Filtered) 
Aluminum (Unfiltered) 
Aniline 
Anthracene 
Antimony (Filtered) 
Antimony (Unfiltered) 
Aramite 
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D e t e c t l o r 
Limit 

to 
to 

0 . 5 
0 . 5 

1 
10 
10 
10 

0 . 5 
10 

2 
10 
10 
10 

to 
10 

to 
10 
10 
50 
10 
10 

to 
10 
10 

to 
10 

to 
l b 

so 
10 
10 
20 

to 
10 

so 
so 
10 

to 
20 
20 

to 
10 
50 
50 

to 
10 
10 

to 
to 
10 

200 
200 

10 
10 

200 
200 

10 

Uni t s 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
ug/L 
ug/L 
uq/L 
u<)/L 
u i | / L 
u.(/L 
u.|/L 
U'l/L 
u<|/L 
u<|/L 

Sanqales D e t e c t s 

7 
7 

20 
20 
20 
7 
7 
7 
20 
7 

20 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 ' 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
B 
8 
7 
7 
8 

Minimum Maximum Maximum 
Detect Detect Location 

58 58 

rn 31 

II 
a a 

? l : ! 
a 
I 
§ 

5 
ft 

20M07 

43 
73 

77 
92 

150 20M07 
700 20M08 

150 20M23 
130 20M08 
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Eielson Air Force Base, Alaslca 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyta 

E-9 Hater 1993 Arsenic (Filtered) 
Arsenic (Unfiltered) 
Barium (Filtered) 
Barium (Unfiltered) 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzothlazole 
Benzyl alcohol 
Beryllium (Filtered) 
Beryllium (Unfiltered) 
Bis(2-Chloroethoxy)methane 
Bls(2-Chloroisopropyl) ether 
Bls(2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butylbenzylphthalate 
Cadmium (Filtered) 
Cadmium (Unfiltered) 
Calcium (Filtered) 
Calcium (Unfiltered) 
Carbon tetrachloride 
Chlorobenzllate 
Chloroform 
Chromium (Filtered) 
Chromium (Unfiltared) 
Chrysene 
Cobalt (Filtered) 
Cobalt (Unfiltered) 
Copper (Filtered) 
Copper (Unfiltered) 
Di-n-butylphthalate 
Dl-n-octylphthalate 
Dlallate 
Dlbenz(a,h]anthracene 
Dibenzofuran 
Diethylphthalate 
Dlmethoate 
Dimethyl phthalate ' 
Diphenylamine 
Ethyl methanesulfonate 
Ethylbenzene 
Famphur 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
Indenod, 2, 3-cd)pyrene 
Iron (Filtered) 
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Detectlor 
Limit 

S 
5 
20 
20 
2 
lb 
10 
to 
lb 
to 
to 
20 
3 
3 
to 
to 
10 
10 
10 
to 
to 
100 
100 
1 
10 

0.5 
20 
20 
10 
20 
20 
20 
20 
10 
10 
to 
10 
to 
10 
10 
10 
to 
10 
2 
10 
10 
10 
10 
to 
10 
10 
10 
10 
10 
20 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L. 
uq/L 
uq/L 
ug/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
uq/L 
ug/L 
ug/L 

Minimum Maximum Maximum 
Sanples Detects Detect Detect Location 

8 
a 
8 
a 

S 6. 
7 7. 

9 13 20M07 
1 33 20M08 

7 110 260 20M07 
9 0.52 270 20M08 

20 11 0.21 660 20M07 
7 
7 
7 
7 
7 
7 
7 
a 
a 
7 
7 
7 
7 
7 
8 
a 
8 
a 

20 
7 

20 

, , 

2 2.1 20M21 
2 0.86 0.91 20M21 

3 5. 

1 

3 6. 

5 160 20M07 

5 5 20M08 
7 7,2 20M08 

J 87 95000 20MH26 
3 97 98000 20MH26 

. 

8 2 10 14 20M07 
a 3 6.7 12 20C-2 
7 
8 7 4.1 8.6 20M07 
a 5 4.9 9.9 20MH26 
a , 1 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

2b 12 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
a 8 

8.1 

0.06J 

15 

8.1 20M07 

17C 

18000 

20M07 

20M07 

&! a 

H 

II 
8S 
a I 
ft 

• 
8 
tr 

ft 
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Eielson Air Force Base, Alaska 
Operable Unit 1 
Sumnary of Sampling Effort and Results for Each Source Area, Media, Stage 

Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater 1993 Iron (Unfiltered) 
Isodrin 
Isophorone 
Isosafrole 
Kepone 
Kerosene 
Lead (Filtered) 
Lead (Unfiltered) 
Magnesium (Filtered) 
Magnesium (Unfiltered) 
Manganese (Filtered) 
Manganese (Unfiltered) 
Mercury (Filtered) 
Mercury (Unfiltered) 
Methapyrilene 
Methyl methanesulfonate 
Methylenechlorlde 
N-Nltroso-di-n-dlpropylamlne 
N-Nitrosodl-n-butylamlne 
N-Nltrosodlethylamlne 
N-Nltrosodlmethylamlne 
H-Nltrosodlphenylamlne 
N-Nltrosomethylethylamlne 
N-Nltrosomorphollne 
N-Nltrosopiperidlne 
Naphthalene 
Nickel (Filtered) 
Nickel (Unfiltered) 
Nitrobenzene 
Nltrosopyrrolldine 
Parathlon 

Pentachlorobenzene 
Pentachloronltrobenzene (PCNB) 
Pentachlorophenol 
Phenacetin 
Phenanthrene 
Phenol 
Potassium (Filtered) 
Potassium (Unfiltered) 
Pronamide 
Pyrene 
Pyridine 
Safrol 
Silver (Filtered) 
Silver (Unfiltered) 
Sodium (Filtered) 
Sodium (Unfiltered) 
Tetrachloroethene 
Tetraethyl dlthlopyrophosphate 
Tin (Filtered) 
Tin (Unfiltered) 
Toluene 
Tributyl phosphate 
Trichloroethene 
Tris-2-chloroethyl phosphate 
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Detectlor 
Limit 

20 
to 
10 
10 
to 

10000 
5 
5 

too 
too 
10 

. 10 
0.2 
0.2 
10 
10 
5 
to 
to 
to 
10 
10 
10 
10 
10 
lb 
30 
30 
10 
10 
10 
10 
10 
50 
10 
10 
10 

300 
300 
10 
10 
to 
10 
20 
20 
300 
300 
0.5 
10 

100 
100 
2 
10 
1 
10 

Unit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

s Samples Detects 

a 
7 
7 
7 
7 

20 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
a 
7 
7 
7 
7 
7 
7 • 
7 
7 
7 

7 
7 
7 
7 
a 
8 
8 
a 

20 
7 
a 
8 

20 
7 

20 
7 

1 
1 
16 

Minimum Maximum Maximum 
Detect Detect Location 

20 18000 20M08 

14 
4 
1 

29 
9600 
870 
1200 

170 
4 
2 

20000 
21000 
2800 
2400 

20M07 
20M07 
20M08 
20MW26 
20MH26 
20M07 
20M07 

0.056 

83 
23 
24 

2000 
2000 

2.9 
3.5 
84 
63 

65 
53 

0.12 

0.18 20M23 

83 20M07 
23 20M07 
24 20M21 

10000 20M07 
10000 20M07 

4.9 20M08FT 
6.1 20M08FT 
4300 20M0a 
4400 20MH26 

65 20M07 
53 20MW26 
300 20M07 

gj 

I II 
SS 
a 
I 
fl 

8 

I 
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Eielson Air Force Base, Alaska 
Operable Unit I 
Summary of Sampling Effort and Results for Each Source Area, Media, Stage 
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Source Media Sampling 
Area Sampled Stage Analyte 

E-9 Hater 1993 Vanadium (Filtered) 
Vanadium (Unfiltered) 
Vinyl chloride 
Xylenes (total) 
Zinc (Filtered) 
Zinc (Unfiltered) 
alpha,alpha-Oimethylphenethylamlne 
cis-1,2-Dichloroethylene 
m-Cresol 
m-Dinltrol>enzene 
o-Toluidine 
p-Dimethylaminoa zobenzene 
p-Phenylenediamlne 
sym-Trinltrobenzene 
trans-1,2-Dlchloroethylene 

Detection Minimum Maximum Maximum 
Limit Units Samples Detects Detect Detect Location 

30 
30 
2 
5 
10 
10 
10 
1 
10 
to 
10 
10 
10 
10 
1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

8 
8 

20 
20 
8 
a 
7 

20 
7 
7 
7 
7 
7 
7 

20 

I 4. 
2 

1 4. 
1 a. 

I 20M21, 
i 20M08 

16 2 2 20M07 
16 0.23 530 20M07 
5 8. I 40 20M08 
4 , 4.5 9. ) 20M08FT 

0 
X 
3. 

O 
3 

I 
a 
X 


